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Mile-a-Minute Shaves 


You slept better on the jerkless, swayless, quiet Timken- 
equipped train, and now your morning shave will be 
as smooth as . . . well, as smooth as a Timken-equipped 
train! There won’t be a mark on your face where the 
train started, because the locomotive “picks up” so 
that you never know it. 


That’s the sign that down in the car trucks Timken 
Bearings have taken out 88% of the starting resistance! 
The ten Timken-equipped trains on the Milwaukee 
Road show that lubricant and fuel are saved, wear and 


tear prevented, maintenance costs greatly reduced, and 
hot boxes banished. 


Timkens are more than anti-friction bearings. They have 
the full thrust capacity, the greater load-carrying 
area, the shock-resistance — the endless durability—for 
railroad anti-friction bearings. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 


ONLY TIMKEN BEARINGS COMBINE TIMKEN TAPERED CONSTRUCTION, TIMKEN- 
MADE ELECTRIC STEEL, AND TIMKEN POSITIVELY ALIGNED ROLLS. THAT IS WHY 
TIMKENS COMBINE LOW ROLLING RESISTANCE WITH UTMOST WEAR RESISTANCE. 
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Introducing the 1928 Shop Equipment 
Number 


By the Editor 


way Mechanical Engineer held a conference 

many months ago to plan for this, the 1928 An- 
nual Shop Equipment Number. What improvements 
could be made over past performances? Just what 
sort of material would be of the greatest practical use 
and benefit at this particular time to railway mechanical 
department officers and supervisors? 

It was decided, for one thing, that less attention 
should be paid this year to detail shop practices, but 
that our efforts should be concentrated on a cOnsider- 
ation of some of the broader economic questions in- 
volved in shop maintenance and equipment. Then 
came a discussion of those particular problems in the 
shop equipment field that seem just now to be giving 
the mechanical department officers most concern. As 
the result, a tentative program was finally drawn up, 
which has since been carried to completion in all im- 


portant respects. 

7 HE proofs of the articles have just been handed to 
me as the paper goes on the press, with a sugges- 

tion from the staff that I prepare a suitable introduction 

in passing the number on to you—the reader. 


Purchasing shop equipment 


Ou! TE logically, the first article is one on “How 
~ Railroads Purchase Shop Equipment.” Indeed 
this question of the selection and purchase of machine 
ols and shop equipment is the central theme around 
hich the entire number has been built. 
The railroad managements have been severely criti- 
ized in some quarters on the basis that the people who 
re responsible for shop production do not have suffi- 
cient authority in purchasing machine tools and shop 
‘quipment, but that the decision is far too frequently 
iade by the purchasing department on a price basis. 
this charge true? 
_ The ‘editors of the Railway Mechanical Engineer 
have often been challenged with this question and more 
than a year ago it was decided to make a most thorough 
and exhaustive research to determine on just what basis 
machine tools were purchased by the railroads. The 


, | \HE members of the editorial staff of the Raii- 


* * *K * 


article in this issue is not long, but it summarizes the 
conclusions of a study. which involved a great amount 
of effort and expense. Most of the time of one editor 
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for many months was devoted to this research, and 
other members of the staff co-operated where they 
could do so to advantage. It involved visits to shops, 
interviews with many railway officers and supply repre- 
sentatives and a critical detailed analysis of the machine 
tools that had been ordered by the railroads in recent 
years. (Incidentally, the securing of this latter infor- 
mation was no simple task.) 

This question of how to select machine tools and shop 
equipment is not a new one, but has been discussed 
many times in our columns, and was the subject of a 
successful prize competition in the Shop Section of 
the Railway Age Gazette (one of our predecessors) 
during the latter part of 1910. While there are a great 
variety of practices on different railroads, of one thing 
we are fully assured and that is, that in general the 
machine tool purchases originate with the men who are 
responsible for the shop operations, and the judgment of 
the chief mechanical officer is the controlling influence 
in their final selection. The article outlines the reasons 
for arriving at these conclusions. 


How one road handles 
the machine tool question 


IN making the above-mentioned study several roads 

were found to be giving unusual attention to the se- 
lection and maintenance of machine tools and were 
handling the problem on a really scientific basis. 
The Big Four was among these roads and we are for- 
tunate in being able to present a rather complete pic- 
ture of the way in which that railroad analyzes the de- 
sign and construction of the various machine tools and 
their performance in service, as a basis upon which to 
make the best selection of new tools. 

It is frequently said that the railroads, unlike the 
automobile builders, do not have a proper conception 
of the importance of the obsolescence factor in shop 
equipment. Plant Engineer N. F. Wetzel of the Big 
Four, who prepared the article, clearly points out some 
of the fundamental differences between automobile pro- 
duction and railway repair shop work, which helps ex- 
plain this difference in viewpoint. He also indicates how 
accurate records of machine tool performance may be so 
kept as to make it a simple task to determine the best 
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machine for a given purpose, or when it is good busi- 
ness for a railroad repair shop to replace an old tool 
with one of more modern design. 

Too much emphasis cannot be placed upon the 
closing sentences of Mr. Wetzel’s article: “The real 
product of a railroad shop is the power that hauls 
trains. The intelligent expenditure of shop dollars will 
be reflected in the increased ability of motive power to 
produce more profit on the road between shoppings.” 
This broad conception, backed up by the right sort of 
records and analyses, should insure real results in keep- 
ing railroad shop equipment in an up-to-the-minute 
condition. 


How an automobile company 
handles the machine tool question 


ADMITTEDLY, as clearly indicated in Mr. Wetzel’s 

article, it is unfair to compare machine tool prac- 
tices as between railroad shops and the automobile in- 
dustry. At the same time, admitting these differences, 
railroad mechanical department officers can undoubted- 
ly secure valuable suggestions by studying the practices 
followed in the automobile manufacturing field, or in- 
deed, in any other live industry. The White Company, 
at Cleveland, has had unusual success in its selection 
and utilization of machine tools, and we were able to 
secure permission to study “the methods by which the 
factory management is informed as to the necessity for 
purchasing new machine tool equipment and the methods 
of selecting new machines and ultimately making the 
purchase.” 

One thing stands out most prominently, and that 
is, that in a production shop (or at least in the White 
Company plant) they go even more critically and fully 
into machine tool analyses and records than does the 
Big Four. A careful check, for instance, is kept on 
the machine tool load or number of hours that each 
machine is in operation during the working day. The 
question of machine tool performance can therefore 
be reduced to the “cost of machine tool repairs per 
service hour.’’ Since the maintenance cost of machine 
tools is one of the important factors in the re- 
placement of machines, records of this kind make it 
possible readily to locate machine tools which appear to 
be in need of special attention, and possibly replacement. 
The production engineer, in the case of the automovile 
company, is the final authority in the purchase of tools, 
and he is in a position to speak with considerable di- 
rectness in his dealings with the machine tool manu- 
facturer. 


From the machine tool 
salesman’s viewpoint 


W* hear some queer stories about the way in which 

the supply man is received by some railway off- 
cers and supervisors. Some railway men, indeed, might 
be shocked if they could see themselves as the supply 
representatives picture them. Machine tool and shop 
equipment sales and service representatives comment 
strongly upon the fact that it is much harder to sell 
to a sailroad than to a single industry, because it 
is necessary to see several people on a railroad, where- 
as ordinarily in dealing with other types of industries, 
they need see only one, or at most two people to make a 
sale. Moreover, they not infrequently comment force- 
fully upon the time that they lose in calling upon rail- 
road. people, or the red tape that they have to go 
through to see a railroad officer, or the difficulty that 
they have in getting into the shops where the tools are 
actually in operation. 
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To give our readers a somewhat balanced picture 
of the situation, we have prevailed upon a railroad 
supervisor, who was formerly a machine tool salesman, 
to tell us in a series of articles of some of his ex- 
periences. The first article dovetails in closely with 
the theme and purpose of this special number. The 
author’s approach to the problem is rather unique and 
unusual, as compared with most of the articles in the 
Railway Mechanical Engineer. 

This first article is a bit lengthy, because it takes a cer- 
tain amount of space properly to introduce the char- 
acters. As with the other special articles, however, it 
does eventually settle down to brass tacks and deals 
pretty directly with some phases of the problem of the 
selection and purchase of machine tools. 

Quite obviously the particular examples that are 
cited in this article are a “far cry” from the findings 
outlined in the first article on “How Railroads Purchase 
Shop Equipment.” This simply stresses the fact that 
there are many railroads and a great number of rail- 
road shops, and that not all of them have achieved the 
high ideals of those in the lead, and that many of them 
are considerably below a fair average. Possibly, how- 
ever, our readers will appreciate a picture of how some 
of them, at least, appear to a railroad supply sales- 
man. Doubtless the author will touch on better ex- 
amples in future articles in the series. 

We sincerely hope that the article will not give of- 
fense to any one, but that it will help railroad officers 
and supervisors to gain a better idea on the remark- 
able contribution that the railway supply fraternity is 
making to the betterment and improvement of the rail- 
roads. It cannot be gainsaid that a few supply rep- 
resentatives, poorly selected, have the faculty of some- 
times making nuisances of themselves, but it is more 
important to remember that the great bulk of these 
men stand ready to co-operate intelligently and heartily, 
to assist the railroad officers to the very best of their 
ability. 


Machine tool and shop 
equipment improvements 


Tre section covering new developments in machine 

tools and shop equipment is impressive both be- 
cause of its size and the character of the improvements 
noted. As indicated in the foreword to the section, 
a number of most interesting and important refine- 
ments have been made during the year. 


The May conventions 


Wy FILE the major part of the paper is given over 
to a consideration of shop equipment features, 
certain other matters of an important news interest have 
had to receive attention. These include the reports 
of three of the mechanical department associations 
which met during May—the Air Brake Association. 
the International Railway Fuel Association and the 
Master Boilermakers’ Association. All of these asso- 
ciations are doing excellent work and we only regret 
we cannot give more space to them. We have tried to 
select those matters from each of the meetings that 
we believe to be of the greatest interest to our readers 
It would be difficult to overestimate the value of the 
work which these and the other railway mechanical 
department associations are doing in inspiring more 
intelligent and effective efforts on the part of the va- 
rious groups represented. All honor to those men who 
are giving so freely of themselves in promoting their 
activities and programs. 





How railroads 


equipment 





purchase shop 


Mechanical department officers make the final selection of equipment 
—The requests mostly originate with the foreman 


HEN it is necessary for a railroad to secure 

shop equipment, most roads follow a definite 

plan from the time a request originates until 
the purchase is finally consummated. A study has been 
made of these methods which covers a wide selection of 
Class I railroads in the United States. This study re- 
veals that in the majority of cases, the methods do not 
greatly differ in principle. 

Where the requests originate 


Before taking up this subject, it is well to differentiate 
between the terms “request” and “requisition”. As to 
just when a request for new equipment is embodied in 
a formal requisition varies with the method followed 
by each road of purchasing shop equipment. On some 
roads it was found that the master mechanic or shop 
superintendent originates the requisition. On most 
roads, however, the request does not take the form of a 
requisition until the final selection has been made of 
equipment to be purchased. Then the purchasing de- 
partment is requisitioned to make the purchase. 

The origin of a request depends on the organization 
of the mechanical department. Some roads have a 
supervisor of machine tools and shop equipment who 
is responsible for keeping the chief mechanical officer 
posted as to the needs in the various shops. His duties 
are to study the various operations with a view to mak- 
ing recommendations as to where the installation of 
new equipment would effect a substantial economy and 
to advise as to the type of equipment best suited to the 
requirements. The number of such supervisors on a 


road may depend on the size of the property. Where 
the property is not too large, one supervisor is re- 
sponsible for all of the machine-tool equipment on the 
System. 

it was found that on most of the roads the foreman 
or po foreman originates the requests for new 
The consensus of opinion is that the foreman 


tools 
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is thoroughly acquainted with the problems in his own 
department and, therefore, is qualified to know when 
new tools are needed. 

The requests are usually sent to the mechanical officer 
in charge of the shops. On some of the larger roads, 
for each territorial division of the system, a machine 
tool committee passes on the requests. The committee 
generally consists of the superintendent of motive pow- 
er, the master mechanic and shop superintendent. The 
requests for new equipment are always accompanied by 
supporting data to justify their origin. The study re- 
vealed that this new equipment data was unusually com- 
plete. This data covers the reasons why a new ma- 
chine is needed, what percentage of savings the new 
machine will make, the approximate cost of the new 
machine installed and ready for operation, what is to 
be done with the old machine, etc. In order to work 
up this data, the shop foreman or supervisor of ma- 
chine tools must have a complete knowledge of the latest 
developments in railway shop equipment in drder to 
show that his request is based on sound judgment. This 
statement also holds true for those who pass on the 
request. 


The request now goes to the purchasing agent 


If the request is approved, it is sent to the chief of 
the mechanical department for final checking and O. K. 
Again, this officer must be well informed on shop equip- 
ment developments in order to determine whether or 
not the purchase of the tool is justified. He depends 
on the members of his staff to furnish him with cor- 
rect machine tool data, but it was surprising to learn 
to what extent this officer goes to satisfy his own mind 
that a tool should be purchased. His assistants are re- 
quested time and time again to furnish him additional 
information in order to support certain data furnished 
with the request. 

After the request has been approved by the head 





ow" 


of the mechanical department it is sent to the purchasing 
department with instructions to request bids from those 
companies that manufacture the type of tool called for 
in the request. The purchasing department prepares a 
form on which is listed the specifications for the ma- 
chine. These specifications include such items as speeds 
and feeds, type of motor and electrical control, the size 
of work the machine is to take, etc. After all of the 
bids are received, they are usually handled in two ways. 
Either the purchasing department lists, alphabetically, 
on a special form the names of the companies sub- 
mitting bids which form is sent to the mechanical de- 
partment, or the bids are sent to the mechanical de- 
partment, to be listed there in the same manner. 
When the mechanical department receives the bids, 
they are carefully examined, and those bids are elimi- 
nated that do not meet the specifications set forth in 
the request. A further elimination is made on the basis 
of makes of motors, electrical control equipment and 
other accessories preferred by individual roads. Also, 


those companies are eliminated the products of which. 


are known not to measure up to the high quality de- 
manded by the railroads. By the process of elimination, 
there usually remain from one to five bids from which 
to make the final selection. 
on quality alone. If it so happens that the selection 
is to be made from a list of companies, each of which 
manufacture a quality tool, then the final selection is 
made on a price basis. However, if the quality of the 
tools vary, the selection may still be based on the quality, 
if the difference in quality justifies the difference in 
price. The mechanical department makes the final se- 
lection. A formal requisition is then made out and 
sent to the purchasing department where the order is 
placed. 


A few sidelights on the subject 


A certain railway has been making an appropriation 
of $100,000 each year for several years for the pur- 
chase of new tools and shop equipment The selection 
of this is left entirely to the superintendent of motive 
power and his associates. In one instance, this officer 
was disappointed when the prices were received on a 
number of tools which he had expected to secure with 
the $100,000 appropriation. Rather than lower the stand- 
ard set up by this road, the superintendent of motive 
power purchased as many of the high quality tools as 
he could obtain within the appropriation, although he 
might have secured the number of tools that he was de- 
= of obtaining by accepting some of a lower stand- 
ard. 

One method of discovering possibilities for better ma 
chine-tools service has been used, which may be applied 
with several variations. Certain machine tool builders 
are invited to look over the present machine tool equip- 
ment and present facts as to what may be gained by 
replacing any of the present tools with later designs, 
or specifications of certain jobs are submitted to the 
builders, who are asked to submit their proposals for 
the most economical performance of the jobs. This 
provides the mechanical department officer with valu- 
able data with which to justify the replacement of old 
or inadequate tools in his shops. 


Where the methods differ in detail 


The methods of purchasing machine tools may differ 


in minor details. This is true of one railroad which is 
carrying out a policy of modernizing its machine tool 
equipment so that within a reasonable time it will not 
have in operation a tool that has been in service for 
more than ten years. The mechanical engineer passes 
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on all of the requests for new equipment. After he is 
convinced that the request for the purchase of a tool 
is justified, he secures the approval of the chief officer 
of the mechanical department. After the bids are in 
and the final selection is made, the mechanic who will 
operate the tool is consulted as to whether the tool se- 
lected meets with his approval. There have been sev- 
eral instances where the operator did not agree with 
the selection made and was able to convince the mechan- 
ical engineer that another tool should be selected. 


The machine tool expert 


On another road, the mechanical engineer passes on 
requests for machine tools after a supervisor of machine 
tools and and shop equipment has investigated the neces- 
sity for the tool. This supervisor reports directly to 
the mechanical engineer, who after approving the re- 
quest nasses it through the regular channels. 

On one large trunk line, a mechanical officer on the 
executive staff passes on all requests for shop eauipment 
and makes the final selection of the unit to be purchased. 
This set-up is unique in that the mechanical officer is 
not a member of the line staff. He is a specialist who 
not only understands the importance of adequate ma- 











The engine terminal requires its share of modérn equipment 


chine tools for economical shop operation, but also fully 
appreciates the point of view of the executive officer. 
Here again, the request is supported with complete data 
to justify the purchase. This mechanical officer sul- 
mits the request to the executive officer for his O. kK. 
The supporting data is never submitted with the bid, bit 
is always available if the executive officer questions tie 
purchase. 

While there are numerous variations in the deta‘!s 
of practice, two facts may be stated as of almost ur'- 
versal application: (1) the foreman either originat:s 
the request for new tools, or is consulted as to his re- 
quirements by the tool committee or the machine tool 
supervisor, and (2) the judgment of the chief me- 
chanical officer is the controlling influence in the fina! 
selection when tools are purchased. 

















Keeping machine tools up to date 


Maintenance of modern motive power 
dependent on well-equipped shops—High grade 








tools are the cheapest in the end 


By N. F. Wetzel 
Plant engineer, Cleveland, Cincinnatti, Chicago & St. Louis 


ACHINE tools for service in railroad shops 
Me in general be divided into two classes: 

Those required for continuous heavy-duty pro- 
duction in the company’s principal repair shops and 
those of relatively lighter design which may be expected 
to give long service on intermittent duty where ex- 
treme accuracy is not the all-important factor. 

The problem of machine tool selection for railroad 
work is to get the best possible machine for the class 
of service for which it is intended. Unlike the auto- 
mobile or large industrial plant the production prob- 
iem of a railroad shop is not one of continuous output 
of thousands of parts of the same design, but one of 
maximum output on a variety of locomotive parts 
which are rarely required in sufficiently large quan- 
lities to permit tooling a machine up to its maximum 
capacity. So, at the outset, it should be recognized 
that the problem of equipping and maintaining a rail- 
road shop is one of an entirely different nature than 
that of selecting equipment for an automobile plant 
where the nature of the work permits the production 
engineer to predetermine his output and tool the ma- 
chines to meet the requirements. 

[t is probable that a record of the actual service 
hours of machine tools in large railroad shops where 
output is steady, as compared with similar machines in 

automobile plant, would reveal the fact that the 
machine service hours per working day in the railroad 
shops would be somewhat lower owing to the fact that 
the work is of a variable nature and that there must, of 
necessity, be some lost time in changing jobs, The 
standard of maintenance on shop machinery being the 
same, this one factor alone would lead to the conclu- 
sion that a machine tool in a railroad shop should last 
a greater number of years than in the shop where it 
would be driven at maximum capacity during every 
hour of the working day. 
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It has been stated that by comparison with other in- 
dustries the depreciation rate on shop machinery in 
railroad shops is ridiculously low. With no convincing 
statistics available it may be stated that were a thor- 
ough study to be made with the idea of establishing an 
adequate depreciation rate on railroad shop machinery, 
that rate, once established, must of necessity be lower 
than the rate for the modern industrial plant if for 
no other reason than that the nature of the service is 
conducive to longer life. 


The question of depreciation 


Owing to the accounting system peculiar to railroad 
operation, most railroads do not charge off depreciation 
on shop machinery and the small amount that appears 
each year in the annual report of the Interstate Com- 
merce Commission against this item does not in any 
sense represent a figure that could be used with any ap- 
proach to accuracy. The few roads that do charge off 
depreciation have determined the rate individually and 
it is the combined reports of only a few roads that 
make up the item appearing as “Shop machinery de- 
preciation” for Class I railroads. Therefore, it is ob- 
vious that even though the total valuation of shop 
machinery on Class I roads were known, the ratio of 
existing depreciation figures to the valuation would prv- 
vide a rate of depreciation so low as to indicate an ex- 
pected service life for machine tools that would be be- 
yond reason. 

Many railroads that have studied the question of ma- 
chine tool life have arrived at depreciation rates vary- 
ing between five and ten per cent annually. Experience 
has shown that a standard well-built machine tool may 
be expected to render an average of 20 years’ service 
in railroad work and, for purposes of estimating ex- 
pected savings, we have established an arbitrary de- 
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preciation rate of 4.5 per cent based on an expectant 
service life of 20 years, leaving 10 per cent of the 
original value recoverable as scrap upon retirement. 


The problem of selection 


In the opening paragraph of this article the state- 
ment was made that railroad machine tools are divided 
into two classes. Of the first class mentioned—those 
required for heavy duty on accurate work at maxi- 
mum output—it is obvious that only the best machine 
tool can meet the requirements. A railroad company, 
expecting as it does at least 20 years’ service from a 
machine, should buy high-grade machine tools of stand- 
ard design made by reputable manufacturers who are 
in a position to service and supply replacement parts 
during the entire life of the tools. Such machines 
are not usually the lowest in initial cost, but the price 
factor should not by itself be the dominant considera- 
tion in the selection of machinery. Productive capacity 
is extremely important and it is equally important to 
know that the machine you are buying today is inher- 
ently of such quality, as related to design and construc- 
tion, that it will maintain that productive capacity 
throughout its anticipated service life at a reasonable 
cost for maintenance. Nothing except an accurate 
record of maintenance costs will enable one so well to 
determine what the real cost of a machine tool is. It 
is axiomatic that a machine which has been well de- 
signed and carefully constructed in the beginning will 
render a given number of years or hours of service at 
a lower maintenance cost per year or hour than an- 
other machine which was inferior to begin with. It is 
not, therefore, difficult to conclude that in the original 
selection of machinery the few dollars saved on initial 
cost may, through numerous breakdowns and repair 
bills, be wiped out many times over during the 10 to 20 





Table I—Analysis of machine tool design—Engine lathes 
Drive ARRANGEMEN1 
EE esi 2a Se Sachin @ s Wadiaididnny seas enes eka eae mee dawn 3.0 
Gear 3.0 
Belt 1.0 
Clutch 0.0 
Type of driving clutch 
a sd meu dees ks9.e Mia vsd RTT S.@ (ole tabardvts 
Comiact Ore, 60. i ............. 
Method of adjustment 


Total credits, per cent 
Suarts AND SPINDLE BEARINGS 
No. and size bearings on drive shaft 
Type of drive shaft bearings 
I II coc cee sass dsc aicccscesnbeesccenreee 
SR ee ne onan nr ee ee 
Max. speed driving shaft, r.p.m. 
Type intermediate shaft bearings 
Are bearings renewable 
Dia. inter. shaft 
ee CE PN sv aeis video paubie's eiboaeediesaaee 
Relation drive shaft speed to inter. shaft speed (max) 


AINE MN oo eo gas a aie ws. ered srs. wi S00’ BSE 
Att Gears AND METHOD oF SPEED CHANGE 


Face dimensions, driving shaft gears 
Max. periph. speed, each gear 
Method of speed change: 


MMI 5:K.6.5 5, bis) Kaisa (6-W aaa we 
positive clutch 
friction clutch 


Material in gears 
Heat treatment 
Ls Soe oh i gl ddd GSS s @ IEALEe b was Ie 
Face dimensions inter. shaft gears 
Max. periph. speed, inter. gears 
Method of speed change: 


EPR re eee 
positive clutch 
friction clutch 
I io ten ca ee oie bia O\G 6 6 0d va lale'egiw xwardoh.s 
Method of heat treatment 
ah on. 66. ace snig tans 6-3 ows Kv bible ab Ow Mods 
Face dimensions ge gears 

Max. periph. speed, gears 
Method of speed change: 


NS rare 
positive clutch 
friction clutch 
SS EOE EG PT ET ee aera 
Method of heat treatment 
Form of gear tooth 


10.0 


Total credits, per cent 
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SPINDLE AND BEARINGS 


Diam. of spindle in bearings 
I RT or oto gi ey 54a) arisiaia sis eco cee law ee selaonora souk! & 
Dimensions of spindle bearings 
NU UIE ogo as aks soe cio airs oi nia xcahw aii Sides eis nce 
Material in spindle bearings 
Be I I ooo onic nw wins k Wim Splorwwrieseowars 
Type and dimensions of thrust bearings: 


Total credits, per cent 

Ortinc SystEM 
Pump and splash 
MNO 15h 4 ss Pche ee cas asad ak es sees ve bra cls i aso Ninian eoecees 
BORO, oc ckavtans ices 


CHSC CORO Peters eFercesescrereseseres 





Total credits, per cent 
Bep 

Distance from front vee to back vee 
Distance from front to back, outside 
Eustance from fromt to hack, inside ..... 2.5... .scceccccccscss 
ee FEO er er ree 
Are the ways chilled 
Material in bed 


OURS SPONGES COE oo on cc eves ccawnewe canes eeicses 6.0 


CARRIAGE 


BUR) OE ORMUIRAD GI WOR oia5 5 soc 5 sce och 5 ctesea wc cmweeseces 
Contact area carriage and bed 
How is wear taken up 
NNN II 5 cncrccs:': on 62.0 iealannk 4° ele Wain eos oreo bone ora ere ale 
RINNE AIRE MON 0 6.55.6 5:4 25 aio nie yaie an ejareie boa .siorele midis #908 
Method of cross slide wear take up ............0ccccccccees 
Max. contact, cross slide and compound rest 
Min. contact, cross slide and compound rest 
Method of wear take-up 
Angle of compound swivel 


Total credits, per cent 

APRON 
Single or double wall—single 
double 
a oe is i AE ed REE oe ET Sen Te eed eo ee 
How are apron feeds engaged 
How is apron lubricated 


SESE SE ES reat ante ana DL IN I GEE 


Total credits, per cent 
Quick CHance Gear Box 


Material in quick change gear box 
Form of teeth 





TU OI OE OIE oo. nso ise iessdie nes a reieiolepsarene-one gece 2.0 
TAILsTOcK : 

Length of tailstock base 
Method of clamping spindle 
Diameter of spindle 
Travel of spindle 





Total credits, per cent 


GRAND TOTAL CREDITS, PER CENT 





years that the machine will probably be in service. 

How, then, can a railroad protect itself against loss 
which may arise as the result of the selection of un- 
suitable machinery? It has been said, concerning some 
railroads, that undue influence on the part of the pur- 
chasing department has resulted in the purchase, on a 
price basis, of inferior equipment which has not ren- 
dered satisfactory service after installation. If this 
be true, and in many cases no doubt it is true, the fact 
remains that the purchasing department cannot justly 
be criticized for such an occurrence. 

It is the function of the purchasing department to 
secure, at the most favorable market price, equipment 
which it has reason to assume will render satisfactory 
service to the railroad company. The purchasing de- 
partment has no facilities within its own organization 
to guide it in buying materials or equipment except 
those which competition has standardized and on which, 
quality being the same, price is the real consideration. 
Machine tools do not come in that category. The pur- 
chasing department, where the question of machine 
tools is involved, must rely upon the mechanical de- 
partment for information that will enable it to go into 
the market for machinery with a confidence that what 
it secures will render satisfactory service. It is the 
function of the mechanical department to know its 
requirements well enough that it may recommend be- 
yond reasonable doubt the kind of machine tools that 
experience in service has demonstrated will render 
satisfactory service and to assure itself that the ma- 
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terial furnished on requisitions is of such quality that 
it will meet the requirements of the service for which 
it was ordered. 

It is obvious, then, that if the mechanical depart- 
ment does not protect its own interest by a thorough 
knowledge of the equipment which its operations re- 
quire, no share of the responsibility for securing in- 
ferior equipment should be placed upon the shoulders 
of another department. The mechanical department 
can best protect its own interests in the matter of 
machine tool selection by developing methods to as- 
sure the selection of the right kind of machinery. This 
selection must naturally be based upon a knowledge of 
the proper design and construction as applied to new 
machinery and a knowledge of the service record of 
the machine after it is installed. A railroad shop op- 
erating on the piece-work basis is more nearly compar- 
able to a production shop than one operating on a day- 
work basis. A machine tool that may render appar- 
ently satisfactory service in a day-work shop will very 
often be subject to severe criticism when operated by 
a mechanic working on piece-work. It may easily be 
seen that of two machines, one inferior to the other 
in quality, the higher grade machine will enable an 
operator to turn out more work in a given time with 
less effort. Owing to the fact that the other machine 
of inferior design and construction has not the pro- 
ductive capacity of the higher grade machine, either 
the operator must be handi- 
capped by smaller earnings OF psoas 
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fication of machine tools has been made so that a 
choice may be had at the time of purchasing among 
the tools best suited for the work contemplated. This 
grouping can be accomplished only on standard ma- 
chine tools, but standard types fulfill the greater part 
of a railroad’s machine tool demands. 

In order to arrive at a basis on which a fair com- 
parison could be made of the different makes of ma- 
chines, it was necessary to prepare an analysis of the 
most important factors involved in the design and con- 
struction of machine tools. This involved securing a 
great deal more information than is usually furnished 
either in machine tool proposals or in the manufac- 
turers’ catalogues. All of the most important types 
of machine tools were involved in these analyses; a 
separate analysis was made for each type of machine, 
an example of which, as it was worked out for engine 
lathes, is shown in Table I. 

The principle of the ‘analysis is to apportion certain 
percentages as credits to different factors involved in 
the design as, for example, the drive arrangement of 
an engine lathe. The drive arrangement was con- 
sidered to be of sufficient importance to warrant 10 
per cent of the entire value of the design of a machine. 
Considering the several details of drive arrangement, it 
can be seen that the higher percentage values are as- 
signed to those factors in design which are considered 
to be the most modern. Therefore, in the case of an 
engine lathe, a geared-head 
machine is allotted a percent- 








the railroad company must, of 
necessity, pay a higher piece- 
rate in order that the operator 
m the latter machine may make 
a reasonable wage for his 
day’s work. Shops operating 
on 




















a piece-work basis auto- 


age of 3.0, whereas a belt- 
driven machine a percentage of 
1.0. Continuing this principle 
throughout the entire machine, 
it can readily be seen that the 
more nearly a machine ap- 
proaches ideal modern machine- 
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itically provide a more nearly accurate record of 
oduction costs than is otherwise the case. 
The selection of shop machinery should, therefore, 
based on two factors: First, proper design and con- 
ruction of the machine; second, a record of its per- 
mance in service. Inasmuch as a properly designed 
id constructed machine may be expected to render bet- 
r service than an inferior machine, it is not unrea- 
onable to place greater stress on the importance of 
first factor. 





How the Big Four selects machine tools 


_ This company is not primarily interested in the in- 
itial cost of a machine tool. Selections are made on 
the basis that the tools should fulfill the requirements 
of the job to be handled. With this in mind, a classi- 











Modern shop equipment in 
service at the Beech Grove 
Shops, Cleveland, Cincin- 
natti, Chicago & St. Louis 





tool design, the higher will be its percentage of value. 
The percentages allotted to design and constructional 
factors amount to a total of 75. It is considered that 
25 per cent of the credit value of a machine tool 
should be allotted to its performance in service. There- 
fore, a system was developed whereby an individual 
record is kept of the performance of every machine on 
the entire road. 

Group numbers were assigned to the different ma- 
chines. For example, all of the lathes were num- 
bered from 1 to 500; drills from 501 to 1,000; car 
wheel boring mills, 1,151 to 1,200, etc. In this way the 
number of an individual machine on the card record 
readily indicates just what type of machine it is. The 


file containing the machine-tool service records is made 
up initially of a set of cards on which a complete de- 
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scription of the machine is recorded, together with its 
history and original cost installed. When a new ma- 
chine is installed, one of these cards, a sample of which 
is shown in one of the illustrations, is placed in the 
record file. As long as that machine operates without 
any charges against it for repairs, only this first card 
exists in the file. As soon, however, as it becomes 
necessary to charge repairs against a machine, a second 
card, which is also illustrated, is placed in the file ad- 
jacent to the original record card. On this card is en- 
tered a record of the dates of repairs, the nature of 
the repairs or replacement and the cost of the job. In 
the case of railroad shop machinery it is seldom pos- 
sible to keep an exact record of the labor charges in- 
volved in repairing a machine tool for the reason that 
it depends on whether the machine is located at a main 
shop or an outlying point. If at the main shop, the re- 
pair work is usually performed by a special millwright 
gang which specializes on work of that nature. If at 
an outlying point, the work is quite often performed 
with any suitable available labor. Therefore, in keep- 
ing a record of machine tool maintenance costs with 
present available accounting systems, only the record 
of material costs is entered on these cards. 

We have now pictured the details of the methods 
used for analyzing the design and construction of ma- 
chine tools and for keeping a record of the perform- 
ance of machinery in service, as indicated by the cost 
oi maintaining the tools in service and the number of 
break downs. 


Classifying machine tools 


The next step in the process designed to insure the 
selection of proper machinery was that of classifying 
the different makes in groups depending on the relative 
value of different machines as indicated by the total 
percentage arrived at by the foregoing analysis. 

As an example of how the classification was arrived 
at, it may be assumed that a machine of modern de- 
sign and high grade construction could theoretically 
have a classification percentage of 100. This is based 
on the assumption that a perfect score of 75 per cent 
could be allotted for the various factors of design and 
construction. If, in addition, this same make of ma- 
chine had had a record of a number of machines in 
service in the company’s shops over a period of years 
with an entirely satisfactory maintenance cost in ser- 
vice, an additional 25 per cent could be added. By com- 
parison, a machine of relatively inferior design and 
construction could not possibly approach the maximum 
percentage of 75 and had machines of the same make 
been in service for several years and the maintenance 
costs in service been relatively high, the credit given 
in such case would be somewhere between 0 and 25 per 
cent. On this basis of classification, all of the different 
makes and principal types of machine tools were classi- 
fied into three groups as follows: 


Class I—Machine tools where qualities of design and work- 
manship assure a long, accurate productive life on heavy-duty 
continuous production in important shops. 


Class 1I—Machine tools of lighter design, fully capable of 
long service on intermittent duty in which extreme accuracy 
is not the most important factor; for example, machine tools 
in outlying small shops or engine terminals where the machine 
may be called upon for only one or two operations each day. 


Class II1I—Machine tools entirely unsuited in design for the 
kind of work which must be performed in railroad shops. 


Machine tools are selected by a tool committee which 
consists of the assistant superinterident of motive power, 
who is usually represented by the shop superintendent, 
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the general foreman of the company’s principal repair 
shop and the plant engineer, who is a member of the 
mechanical engineer’s organization. No definite yearly 
appropriation is set aside for the purchase of machine 
tools. It is felt that the shop equipment may be more 
nearly kept up to date by replacing or adding ma- 
chinery as the real need arises. 

A machine tool may require replacement because of 
lack of capacity or mechanical deterioration. Addi- 
tions to the machine-tool equipment are largely brought 
about by the selection of an entirely new type or de- 
sign of machine for a class of work not heretofore 
common to railroad shops. Changes in locomotive de- 





Machine No. 29 AFE 3318 
TOOL 2X-in. Mgine Lathe 














DATE PUR. 1923 cost $6,217.00 
DATE BREAKAGE COST REPAIR 
Aug. 1927 | Internal Drive $84.60 
Gear 

















When the first repairs are made to a machine this record of 
repair costs is entered in the file with the machine 
tool record card 


sign are constantly demanding new types of machine 
tools for the adequate maintenance of motive power, 
whereas changes in the design of machine tools them- 
selves are responsible for the developments of more 
modern machines of increased capacity. It is for these 
two principal reasons that new machinery is purchased, 
and the record of accumulated repair costs on existing 
machinery probably serves as one of the best indicators 
of the fact that a machine tool needs replacement. 

All requests for repair parts for shop machinery 
pass through the office of the mechanical engineer 
who, before approving the request for replacement, 
investigates the service record of the machine involved 
with the idea of finding out whether it might not be 
more economical to replace an old machine with a new 
one. Increasing piece-work prices on individual jobs 
are a fairly accurate indicator that either the man or 
the machine is at fault. In order to determine which 
is the case, time studies are made on similar work 
performed on modern machines which would be con- 
sidered as replacement machines and new piece-work 
prices tentatively figured from these estimates. From 
these figures the probable yearly saving may be ob- 
tained. To warrant favorable consideration by the 
management in approving the expenditure for a new 
machine this total saving must be sufficient to meet 
the following yearly charges on the increased capita! 
investment : 


Interest 


Se Ere L Oe TER Eee SM Ta Peeters me ae Retr ee 6.0 per cent 
IERIE GORY, 2. hn See Naan arin os NS aig aeons ns tN 5.0 per cent 
RUIN oot 5505.6 biota santas Sewing ard aha 4 Sew Nara de pas evel 4.5 per cent 
DAME MMNNNENNNE 1555.25 Soo os 5 0 SIA i esigatele GIR ack Sy Oia iS RH 1.5 per cent 

PhS. 5s batth oes aavay x nts eta ec tssey beeen ae emote le et ene hoe 17.0 per cent 
While it is realized that the repair charges will in- 


crease with the age of the machine, it is felt that 2 
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straight charge of five per cent is sufficient for esti- 
mating the necessary return on the investment. The 
depreciation charge, as previously stated, is based on an 
anticipated service life of 20 years, leaving 10 per cent 
of the original value recoverable as the salvage value 
on retirement. With the question of an adequate re- 
turn on the investment satisfactorily settled, the ma- 
chine-tool committee prepares a request for formal 
authorization to purchase the machine in question, the 
request, of course, passing through the hands of the 
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conditions will waste any time in following up an in- 
quiry where there is practically no chance of getting 
the business. From the railroad company’s standpoint 
it simplifies the selection of equipment for the reason 
that in considering the proposals submitted there is an 
assurance that the bids submitted are all on machines 
of equal quality and all entirely suited to the job. 
Where a machine tool is required for an important 
job in a main shop, Class I tools are specified and, 
likewise, where a high-grade production tool would 





TOOL NO. 29 Mfgrs. No. NK 2% 
AFE 3318 

Kind Engine lathe 

Style 36 in, 

Maker 

Bought From Year 1923 

Regn. No. 320-38 

Cost $6,217.00 


Installed at Beech Grove, Ind, Location Yach, & Erec. Shop 


Moved to Location 
Moved to Location 
Moved to Location 


FOR DESCRIPTION SEE BACK ‘OF CARDO. 








AFE-3318 DESCRIPTION 
Floor Space Width Depth Height 
Weight - 14,500 lb. plus additional weight of 
8-ft. bed. 


Taper attachment included 


Kind of Dri Direct G Connected W: 20-h or 
emcee ene Cte. Fe Wl in. 


Motor Number 3,812,828 Size 20 hp. G. E | 
Counter Shaft pully Speed full load R.P.M. 1740 
Foundation Plan {4~1483 General Plan A-1482 
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The two sides of the machine-tool record card showing the history of the machine, equipment data and original cost 


proper departmental officers for approval. 

It is realized that because of improvement in machine 
tool design it may be economical to replace machines 
that still have a number of years of service life re- 
maining in order to profit by the savings of increased 
capacity. Suggestions for replacements of this kind 
are always welcomed and there is no hesitation in rec- 
ommending the replacement of any machine tool when 
the savings demonstrated warrant such action. Such 
cases of early obsolescence tend automatically to list 
the original machine to Class II and in such cases the 
tool is retired for transfer to a minor repair point at 
which its productive capacity is a secondary factor 
in relation to its actual remaining physical service 
life. It should be emphasized that such transfers are 
recommended only after a careful survey of the con- 
dition of the machine, a minimum of five years’ re- 
maining service life being necessary. 


The final step in purchasing 


Once the formal approval for the purchase is ob- 
tained, a requisition is prepared by the mechanical de- 
partment and transmitted to the purchasing department. 
Ordinarily the request would indicate the machine 
wanted and general information as to size and equip- 
ment.. Under this system the requisition not only 
pecifies the general details necessary to identify the 
nachine, but is worded somewhat as follows: 

Ome—48-im. cor wheel Gitte. <5 .0 02 sciccccesccccscacsonceness 
To meet the requirements of a machine of Class I. Equipment 


‘urnished by the following manufacturers will be entirely ac- 
‘eptable: 


(List of builders) 


“mbodied in the requisition will be found the names 
manufacturers whose machines meet the require- 
ments of the case in question. In this way the pur- 


obviously not pay for itself at a minor repair point, 
Class II tools may be asked for. 


Conclusion 


The problem of intelligent machine tool selection for 
a railroad shop involves a thorough knowledge of the 
peculiar problem of railroad shop production. It is 
not in any sense a problem comparable to that in the 
automobile plant. There are no doubt, however, many 
fundamental principles that have come out of the pro- 
duction shop that may profitably be applied to the 
railroad shop. The most important of these is the 
development of accurate records of machine-tool ser- 
vice, the analysis of which will make the selection of te 
proper machine for the job a relatively simple matter. 
Having removed the guesswork by a full knowledge 
of requirements it should not be a difficult matter to 
get equipment where actual savings may be clearly 
demonstrated. The real product of a railroad shop is 
the power that hauls trains. The intelligent expendi- 
ture of shop dollars will be reflected in the increased 
ability of motive power to produce more profit on the 
road between shoppings. 














This locomotive is not the “King George V” of Baltimore & 
Ohio centenary fame—It was built in 1916 by the 





chasing department has a guide as to the manufacturers 
who should receive inquiries and there is no possibility 
that a manufacturer whose product may not fit the 


American Locomotive Company for the Togoland 
(Africa) Military Railways—Tractive force, 
18,000 Ib. 






How the White Company solves the problem of machine tool selection 
——An example of automotive plant methods 
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INCE the automobile first became a factor in in- 

dustry its progress has gone hand in hand with the 

development of modern machine tools. Because 
machine tools play such an important part in the auto- 
motive industry, it is reasonable to expect that those 
who are in close contact with automobile plant manage- 
ment should have made an exhaustive study of machine 
tools and their uses. Because of the rapid expansion 
of the industry and the keen competition that has 
existed between manufacturers, the automobile plant has 
made great progress in the development of machine 
processes and shop equipment. Necessity has forced 
the development of many new machines and processes 
that, from an economic standpoint, have not found their 
way into other types of plants where maximum special- 
ized production has not been such an important factor. 


This article deviates somewhat from the beaten path 
in which the Railway Mechanical Engineer usually 
travels in that it is going entirely outside of the railroad 
snop field for examples which it is hoped may show the 
beneficial results of thoroughly studying the problem 
of machine tool replacements. It is intended to present 
a picture of the manner in which an automotive plant 
looks upon the problem of maintaining plant equipment 
and the methods by which the equipment may be xept 
at a standard which insures satisfactory output. All of 
the information upon which this article is based has 
been obtained from the production engineer’s depart- 
ment of the White Company, Cleveland, Ohio, manu- 
facturers of White motor trucks and buses. 

The White Company’s plant at Seventy-ninth street 
and St. Clair avenue, Cleveland, Ohio, is, in every sense 
of the word, a modern automobile plant, yet, at the same 
time, it is not an entirely new plant because of the fact 
that this company is one of the oldest manufacturers of 
trucks and buses in this country. These facts are signifi- 
cant not from a standpoint of purely general interest but 
because of the fact that the shop equipment problem 
may be solved on the basis of many years of progressive 
experience rather than the problem of maintaining 
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Keeping the plant up to 
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equipment in a plant which, like some automotive and in- 
dustrial plants, are only a few years old. 
The problem of production 


The term production is one which is often used rather 
carelessly. Production, simply defined, means the 
product of labor. The term, production, however, has 
come to be a synonym for the mass output of large 
modern industrial plants. When time study work and 
the efforts of industrial engineers specializing on a cer- 
tain class of work some years ago demonstrated the 
ability to produce a greatly increased number of units 
in a given time, the attention of the mechanical in- 
dustries was focused on certain plants that had accom- 
plished rather spectacular results. Competition forced 
others to follow suit and after the passage of a few 
years, the work of the larger automobile and industrial 
plants was commonly said to be organized on a “pro- 
duction basis,” this term being used to signify that the 
work was efficiently organized. As long as 15 years 
ago, efficiency engineers, who had been remarkably suc- 
cessful in automobile and industrial plants in increasing 
output by a systematic study of improved methods, 
looked upon the railroad shop as a horrible example of 
what an industrial plant should not be. Several or- 
ganizations of efficiency engineers endeavored to demon- 
strate how railroad shops might be put on a “produc- 
tion basis.” That these efficiency engineers did not en- 
tirely succeed is due not so much to the fact that thev 
were not entirely capable in their own field of endeavor 
but that they failed to recognize that the production 
problem of a railroad shop is entirely different from tha‘ 
of the automobile or industrial plant. Briefly, the prob- 
lem of the railroad shop is output of a variety of new 
and repaired locomotive parts, which varies in relative 
amount as does also the amount of work required or 
different parts of the same kind. By contrast, the 
problem of the automobile plant is one of maximum 
output of thousands of identical new parts at a prede- 
termined rate. An efficiently organized automobile 
plant and an efficiently organized railroad shop may 
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both be said to be on a production basis but it is evident 
from a knowledge of. the difference in the two plants 
that the term so used must mean two entirely different 
things. 

Inasmuch as the automobile plant must work its 
machine-tool equipment at maximum capacity most of 
the time it is evident that machine-tool life under such 
service conditions must be relatively shorter than in a 
railroad shop. Machine tools in an automobile plant are 
the tools which produce the company’s revenue and 
their efficiency will determine, to a great extent, the 
ability of a manufacturer to make a satisfactory profit. 
Therefore, it is to be expected that those responsible for 
the management of an automobile plant must direct 
more attention to the problem of machine-tool equip- 
ment in order that inadequate or obsolete machines do 
not begin to eat into the profits which the plant might 
otherwise produce. Because they wear out faster, be- 
cause obsolescence is a more important factor and be- 
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In general we are concerned with two factors relating 
to machine tools: (a) The methods by which the fac- 
tory management is informed as to the necessity for 
purchasing new machine-tool equipment, and (b) the 
methods of selecting new machines and ultimately mak- 
ing the purchase. Three factors may be said to con- 
trol the purchase of new machinery: 

(1)—Replacement of worn out and obsolete machines. 

(2)—Replacements due to improved methods of manufac- 

ture or changes in the design of the product. 

(3)—Additional machines made necessary by increased 

production schedules. 


Any recommendations for the purchase of new ma- 
chinery, or in fact any equipment needed by the factory 
in the maintenance of its own facilities or the pro- 
duction of the company’s product, emanate from the 
mechanical officers responsible for factory output and 
maintenance. The factory organization is headed by a 
works manager who has charge of the entire plant. 
Coming directly under him are the production manager 
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cause they must be constantly renewed, the plant man- 
agement must assure the timely replacement of plant 
facilities by charging off depreciation at an adequate 
rate. 
The White Company’s machine tool problem 

The maintenance of the White plant equipment in- 
volves the constant observation of the performance of 
2,500 machines, each one of which is an important factor 
in some production line. If the machine has the ca- 
pacity and accuracy required, it may contribute to the 
smooth flow of parts which ultimately reach the final 
assembly line. If, however, through deterioration due 
to service or age or loss of accuracy, the machine begins 
‘o fall behind on the job the detrimental effects will 
eventually be felt farther along the line. It is, there- 
tore, vitally important that means may be constantly 
available to determine the moment any machine unit in 
the plant is not capable of holding up its end of the 
work. How this is accomplished is the real subject of 
this article. 


and the production engineer. Relating particularly to 
machine tools, probably the greatest authority is vested 
in the office of the production engineer who is held 
entirely responsible for type and installation of all 
equipment in the plant. Under the supervision of the 
production engineer come the shop engineering, planning 
and time study departments. 

When a change is made in the design of the product 
which involves a change in the process or order of 
manufacture, the designing department furnishes the 
production engineer with the details of the change in 
question. This is turned over to the shop engineering de- 
partment which makes an analysis of the change with 
the idea of discovering what alteration in process or 
production methods must be made and in order to as- 
certain whether or not the plant is adequately equipped 
with suitable machinery successfully to produce the new 
product in the quantity required. Therefore, this fac- 
tor has an important bearing on the replacement or ac- 
quisition of machine tools in order to determine whether 
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to replace the machine in kind or whether to rearrange 
processes or methods so as to permit the introduction 
of new type machines having greater capacity. An ex- 
ample of this latter factor is seen in the case of a cer- 
tain part which previously had been made on a battery 
of 33 machines operated by 33 individual operators. An 
increase in the manufacturing schedule directed atten- 
tion to a lack of machine capacity, as indicated by ma- 
chine load records, and as a consequence the 33 ma- 
chines and operators were replaced by eight semi-auto- 
matic machines requiring only three operators. In the 
case of the 33 machines removed from active service, 
their remaining service life, as indicated by their initial 
cost less accumulated depreciation, was of an amount 
sufficient not to justify their retirement:and replacement 













Below—The old method: Rough 
grinding cam lobes with cam 
grinding attachment — Produc- 
tion 35 pieces in eight hours, or 
13.66 min. per piece — Wheel 
pressure results in distortion of 
camshaft, necessitating leaving 
more stock for finish grinding 


except by virtue of the fact that the saving in operating 
costs by the installation of the new type machines was 
great enough to absorb entirely the amount of the ad- 
ditional investment within a period equal to the remain- 
ing service life of the old machines, based on a depre- 
ciation rate of 10 per cent annually. 

Engineers in the production engineering department 
must be continually studying improved manufacturing 
methods and equipment. When additional machine 
equipment is required, the suitability of the tool for the 
job is the dominant factor. When it can be demon- 
strated that new equipment will pay for itself within 
one year, based on direct labor cost, there is no difficulty 
in obtaining the authority to purchase it. In consider- 
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ing different makes of machine tools, the design, con- 
struction and adaptability and, finally, the cost, is what 
will determine the make of machine purchased. In no 
case will the cheapest machine be purchased in prefer- 
ence to a higher priced machine of better design, con- 
struction and greater productive capacity. 


How proper selection is assured 


It is assumed that a good machine tool has real ser- 
vice built into it and, this being the case, a record of 
the performance of a machine in service will definitely 
establish its value. In order to reduce the selection of 


machinery, to an impersonal basis, accurate records of 
machine performance are required by the production 
cng.neering department. 


Two sets of records main- 





Above — The new’ method: 
Special lathe turning eight cam 
lobes simultaneously — Produc- 
tion 104 pieces per eight-hour 
day, or 4.57 min. per piece, a 
254-per-cent increase over the 
old method of grinding—no dis- 
tortion of the camshaft 


tained by the factory cost department which are di- 
rectly related to machine tools are known as the “ma- 
chinery ledger” and the “machine load and performance 
record”. The machinery ledger form, reproduced in 
one of the illustrations, shows a complete description 
of each individual machine, manufacturer’s serial num- 
bers, original cost installed, estimated life, current de- 
preciated value, location changes and, finally, a com- 
plete record of the exact costs of all repairs made to 
the machine during its entire service life. Before ex- 
plaining the use of the machine load record, it will be 
necessary to describe briefly the function of. another 
record known as the “departmental machine load rec- 
ord.” A sample form is shown using a battery of eight 
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grinders as a typical example. This departmental re- 
port is furnished for all machines in the plant, either 
individually or grouped. Each machine has a maximum 
serviceability based on eight hours for each working 
day. Providing a machine, in order to meet a prede- 
termined schedule, is operated 7.2 hours in one day, the 
load record would indicate that there is some reserve 
capacity. The production department, by time studies, 
knows the maximum capacity of each machine and in 
scheduling work assigns a predetermined output for 
each machine. The schedule load in hours on the load 
data sheet will indicate whether or not a machine or 
group of machines has been able to meet the schedule. 
As in the case of the example shown, the battery of 
eight grinders was able to meet the schedule with six 







Above—The new method: Auto- 
matic crank shaft lathe turns and 
faces the center bearing of four- 
throw shaft at the rate of 8.42 
min. per piece—an increase of 
339 per cent over old method, 
with a half time operator 


service hours still available. Where it is’ necessary to 
work overtime to meet a schedule the machine load 
record will indicate this fact by a red figure in the 
“overload” column. Where these red figures exist on 
the load record it is an indication that, unless overtime 
is acceptable, additional machines must be installed to 
meet a schedule. These departmental load data sheets 
go to the cost department and are used to make up the 
machine load record shown in another illustration. On 
this form, in the last two columns, is the summary of 
the actual service hours of each machine, together with 
the record of the cost of machine tool repairs. This 
permits the whole question of machine tool performance 
to be reduced to a factor which might be termed the 
cost of machine tool repairs per service hour”. 
Machine tools are depreciated at the rate of 10 per 
cent annually. This rate has been found to be sufficient 
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to provide a reserve for the replacement of all ma- 
chinery due to wear and obsolescence. Machine tools 
which are purchased as a result of a change in design 
of product or a change in process, may necessitate an 
expenditure in excess of the depreciation reserve. Dur- 
ing the last few years, however, the appropriation for 
new machinery, based on the amount of the depreciation 
reserve, has been entirely sufficient to cover all machine 
tool requirements. 

The maintenance cost of machine tools is a most im- 
portant factor in the replacement of machines. The cost 
of maintenance per machine service hour and the ratio 
of total maintenance to original investment serve as in- 
dicators to determine when a machine is approaching the 
point beyond which it can no longer be economically 


Below—The old method: Turn- 
ing and facing the center bear- 
ing of a four-throw crankshaft 
on a heavy duty engine lathe— 
This operation required 37.97 
min. per piece 


— 


operated. Each month a special list ts drawn off from 
the cost records of all machines on which $25 or more 
has been spent for repairs during the previous month. 
Another list is made up of all machines on which the 
total accumulated repair costs has reached or has ex- 
ceeded 20 per cent of the original investment. Any ma- 
chine appearing on either of the above two lists is im- 
mediately the object of a special investigation to de- 
termine the reason for excessive maintenance expense 
and to determine the probability of a new machine be- 
ing needed. 


The process of purchasing 


When additional equipment is needed by reason of an 
increase in manufacturing schedules, the type of equip- 
ment is determined by the production engineering de- 
partment and the shop superintendents. The amount 
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of' additional equipment needed is determined by the 
machine-load record. When machines are needed to 


replace other machines, experience based on an analysis 
of actual operating records is the principal guide which 
the production engineer uses in determining what make 
machines shall be purchased. 

An exécutive committee controls all major expendi- 
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new machine is based on the maintenance cost of a 
similar make machine in actual service. The machine 
with the best past service record will receive preference 
in the consideration of new machinery. The purchase 
of new machinery of a type not heretofore used depends 
entirely upon actual studies made of the contemplated 
production. 
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The machine load and performance from which the cost of machine tool maintenance 
per service hour may be determined 


tures and directs all policies and programs. All ex- 
penditures in excess of $50 require the approval of this 
committee. When new machine tools are required the 
shop engineer originates an. appropriation request for 
the purchase of a new machine within an estimated 
cost limit. This request, after approval by the produc- 
tion engineer, production manager and. works manager, 
goes to the appropriation committee for final approval. 
When the appropriation request, which corresponds to 
the railroad A. F. E., has been returned approved, the 
shop engineer issues a purchase request, naming the 
machine tool manufacturers whose representatives he 
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The departmental machine load data sheet which tells the 
story of machine tool capacity 
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desires to see in connection with the purchase of the 
new machine. In determining the best equipment, sev- 
eral machine tool builders may be consulted. They, in 
turn, will submit proposals and in special cases send 
engineers to work out the more complicated production 
problems. The production engineering department will 
carefully analyze all proposals and will decide the best 
machine for the particular requirements for which the 
tool is used. 


Purchasing machinery for replacement 


In purchasing machinery for replacements in kind due 
to wear and tear or obsolescence, the selection of the 


All correspondence between the factory management 
and machine tool builders is carried on through the pur- 
chasing department. It is important, however, to em- 
phasize the fact that the purchasing department merely 
reflects the recommendations of the production engineer 
in the purchase of new machinery and that the purchas- 
ing agent has no authority whatever to change any 
recommendation made by the production engineer. This 
method of purchasing virtually makes the production 
engineer the final authority in the purchase of tools. 
This in effect makes it possible for him to assure a 
machine tool builder’s representative that he will re- 
ceive the order for a certain machine and that it will 
come through in due time from the purchasing agent 
of the company. The production engineer in such a 
case can do this with the assurance that the purchasing 
department will not change his recommendations in any 
way. 








- To stimulate shop cleanliness at the Bellmead, Waco, Texas, 


shops of the M-K-T., a weekly prize of $1.00 is offered 
for the cleanest machine in the shop 














An ex-machine tool salesman speaks 
his mind 


The first of a series of stories written by a railroad man 
who was once a “peddler” 


of Independence he wrote, near the beginning 
of the second paragraph that “all men are cre- 
ated equal”. That he was absolutely right is proved 
today—a century and a half later, by the arguments 
going on in the smoking compartments of Pullman cars. 


1 \ ). HEN Thomas Jefferson drafted the Declaration 


Where is there another place under the sun today 
where men of all walks of life can foregather and dis- 
cuss, on terms of equality, the affairs of the universe, 
as they do in the smoking room of a Pullman car? The 
smoking compartment is a grown man’s refuge; a place 
of relaxation from daily cares; a place beyond reach 
of the telephone; the “paging Mr. Jones” of the hotel 
lobby ; the insistent salesman or the exacting customer. 
Files and correspondence are out of reach. He can 
rest, smoke and chat at ease. The traveling man who 
spends weeks and months away from his home finds the 
smoking-room conversations more interesting than the 
local gossip of the small town hostelry. Likewise, he 
prefers the meals in the diner and a bed in “lower 
five” to its indifferent dining room service and frigid 
rooms. 


An engine failure on the X. Y. Z. delays the 
Carbon Valley “Ranger” 


An undergrade crossing at Briggs would have allowed 
the Carbon Valley Railroad and the X.Y.Z. Line to have 
gone on with the routine of their own business without 
any interference of one with the other. However, the 
Briggs crossing was a grade crossing and the engine- 
man of the X.Y.Z. extra 487, had disconnected the left 
side of his locomotive while pulling a long drag over 
the crossing about a half hour before the Carbon Valley 
“Ranger” was due. As a result, the X.Y.Z. had the 
crossing blocked when the “Ranger” arrived at Briggs 
and through some chance of fortune, the occupants of 
the smoking compartment of car 14 of the Carbon 
Valley “Ranger” found themselves sitting not far from 
the disabled 487 of the X.Y.Z. Had there been an 
undergrade crossing, the disabled 487 would have 
meant nothing to the five occupants of the smoking 
compartment of car 14. As it was, the engine crew and 
the 487 with its drag were waiting to be “drug out” 
and the “Ranger” had to stand at Briggs until the cross- 
ing was clear. 


Professor Jackson of Awanna Township High School 
tarted all the trouble. The professor had been de- 
cribing the details of automobile building as practiced 
it the Leader Automobile Plant. While he was highly 
enthusiastic over the clock-like precision with which the 
different moves in the construction of the automobiles 
were executed, his word picture was rather indistinct. 
Professor Jackson was an up-and-coming young school 
master. He had opened the first session of Awanna 


High School the previous term by solemnly declaring 
before the student body that he fully realized that the 
eyes of the world would be upon him as he labored in 
his new capacity. 


Professor Jackson did not under- 
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rate his own importance, which in this case got things 
started. 

“Railroad mismanagement is apalling” quoth the 
learned professor. “Here this whole train waits while 
those men on that locomotive smoke cigarettes. Why 
don’t they come over here and borrow the ‘Ranger’s’ 
locomotive and get the tracks clear so that our train 
may proceed? If I were in charge of that train I cer- 
tainly would do something. It seems characteristic of 
railroad men that they are obsessed with an inertia com- 
plex. They seem at all times prone to remain at rest 
until they receive what in their language is called 
‘orders’ or instructions. I simply do not understand why 
railroad men seem unable to take anything upon them- 
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Dore. -t 
“Highball” Scott convinces Professor Jackson that he’s no 
railroad man 


selves, but at all times wait until they are told just what 
they should do next.” 


“Highball” Scott explains 


Hiram Ball Scott, master mechanic of the Carbon 
Valley, and known on that road as “Highball” Scott, 
was just on the point of yielding to the temptation of 
getting off the train to walk over and give his friends 
on the X.Y.Z. a little razzing, when the sarcastic re- 
marks of the professor suddenly brought him to at- 
tention. He felt quite happy in the knowledge that 
some one other than himself would have to explain that 
engine failure, but, on the other hand, the delay to the 
“Ranger”, which was the pride of his road, tended to 
shorten his temper. So the prospect of an argument 
with the professor exactly suited his mood. 


Was the gentleman a railroader? No? Of course 
not. Any one could tell that. Had he ever been a 
railroader? No? Certainly not. Well, that was the 
blankity blank trouble the railroads were up against. 
What was the gentlemen’s occupation? Principal of 
Awanna High School. Managing a bunch of school 
children was different from managing a railroad. If 
the “‘Perfessor’’, like the peddlers who continually criti- 
cise or joke about the railroads, their equipment and 
their management, only knew a little about railroading, 
they would have less to say at the wrong time. Peddlers, 
in particular, always seemed to be wise-cracking on rail- 
road topics. Some of them apparently did not have 
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much else to do. They came and went without schedule, 
or regularity. They would, if necessary, spend a whole 
day waiting to see you, yet once they got to the rail- 
- road station, they were always in a hurry and were al- 
ways ready to complain over a little delay of 10 or 
15 minutes. 

Highball’s English was not faultless as he enlarged 
upon the facts already set forth, but in volume and em- 
phasis it was ample for the occasion. Although lack- 
ing in some things, Highball Scott was amply grounded 
in loyalty to his company and to railroads in general, 
and, by his pointed and sarcastic comments, quickly 
silenced Professor Jackson. Highball could chase a 
gang of roundhouse help as fast as any man who had 
ever fought a track supervisor, train-master, or a 
grievance committee. He could likewise “pass the 
buck” with a grace that rivalled that of a magician. 
Last, but not least, he sometimes said nothing and was 


shrewd enough to iook wise when he was really con- . 


cealing ignorance. Sometimes Highball got by on abil- 
ity; sometimes on nerve alone. But he had the spirit 
which impelled him to produce results and producing 
results he was. 


Tom James speaks for industry 


A third occupant of the smoker had listened with 
interest to Professor Jackson’s comments on railroad- 
ing, and had given careful attention to Highball’s re- 
tort. He had also absorbed a considerable amount of 
Jackson’s rather hazy description of automobile manu- 
facture. With a brief apology to Highball and to Jack- 
son for taking part in the conversation, he introduced 
himself as Tom James, mechanical engineer with the 
Commercial Engineering Company. His duties were in 
the plant layout and in the inspection service division. 
No, he was not a railroader. Nevertheless, he begged 
to take issue with Mr. Scott and to volunteer his belief 
that proper inspection of the damaged parts of the 487 
would have revealed the defect which caused the engine 
failure before the failure occurred and thus have avoid- 
ed the delay. 

“Mr. James”, said Highball, “I have been railroading 
for 40 years, and I never seen—” 

“Quite so, quite so, Mr. Scott,” replied James. “The 
point I wish to make clear is my belief that proper in- 
spection is highly essential in construction and operation 
of the many and all sorts of mechanical appliances. 
Professor Jackson, the automobile building processes 
described by you function in their highly efficient man- 
ner owing entirely to two principles: The first, plant 
layout, planning and routing of work; the second, in- 
spections which assure accuracy and proper finish of the 
various parts. This is all highly essential in mass pro- 
duction.” It was also the opinion of Mr. James that 
were it possible to select and handle materials properly 
in the building of railroad equipment and to maintain 
a sufficiently rigid inspection of such equipment when 
in service, equipment failures could be almost entirely 
eliminated. 

The quiet gentleman in the corner, if his general ap- 
pearance and occasional comments concerning crops 
might be taken as occupational indexes, was doubtlessly 
an agriculturist. 


The ex-machine tool salesman introduces himself 


The fifth member of the party, E. Zane Shafer, pur- 
chasing agent of the Carbon Valley Railroad, listened 
without comment to the remarks of the other members 
of the party. The quiet agriculturist was William Ed- 
gar Babbitt of the Evergreen Nursery Farms. 


“Men”, said Babbitt, “I beg to introduce myself. I 
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am in the nursery business. I often long to meet men 
in certain lines of railroad activity. The gentleman 
who has so ably defended the railways is, I am sure, in 
the motive power department. Ah, yes, master mechan- 
ic? That’s certainly fine. Only one thing could be better, 
that is, to meet, at the same time, a representative of 
the purchase and stores department.” 

“Easily arranged, Mr. Babbitt”, said Shafer. “I am 
purchasing agent of the Carbon Valley. Let me advise 
you, however, that we are not in the market for any of 
your products.” 

“Very well, Mr. Shafer”, answered Babbitt, “I shall 
not attempt to make a sale. At the same time, the 
planting of some of your vacant lands with young trees 
would constitute, in years to come, an asset of import- 
ance to your company. First, have a cigar. Good. 
Permit me a brief historical sketch. 

“T have not always been a farmer, but I was born 
on a farm. Early in life I went to work in a small 











The “inertia complex,” discovered by Professor Jackson 


contract foundry and machine shop. Made cores in-the 
foundry, inhaled pine shavings in the pattern shop, 
patched farm boilers, grew fat on a diet of parting sand 
while cleaning and chipping castings. Worked in the 
machine shop on general work and finally was a proud 
youngster, at the end of my last year as an apprentice, 
to be told by the proprietor that he was well pleased 
with my efforts and I need not blush when I state that 
I became a full-grown machinist. I forgot to say that 
this shop, as a side line, built a few small lathes. Ma- 
chine-tool building interested me, and I longed to work 
at it. 


“However, soon after finishing my time, I drifted 
away from the scenes of my apprenticeship and for 
several years worked in a number of shops as a journey- 


man machinist. Some of the shops where I worked 
were railroad shops, yet I cannot say that I ever felt 
an inclination to become a railroad president by way 
of the mechanical department. In one of the shops 
where I was employed I had the good fortune to have 
fair success in operating a new machine tool. I was 
hired by the builder. I later went over to the sales de- 
partment and have since held some very good jobs. A 
few fortunate investments gave me a little capital. As 


-a result I retired from the supply business and pur- 


chased the Evergreen Farms. The Carbon Valley coun- 
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try is an excellent locality for fruit growing. There- 
fore, I am developing that line and have bright pros- 
pects. : 

“Now that we all know each other, there is no rea- 
son why we cannot discuss the subjects I have in mind 
in a manner that may be of benefit to us all. 


Babbitt objects to the term “peddler” 


“First, Mr. Scott referred a few moments ago to 
certain patrons of his railroad as ‘peddlers’. I don’t 
particularly like the term. Too often there is a hyphen- 
ated cuss word prefix used with it. Who is the peddler? 
First, he is your customer in the passenger business. 
Second, he or his company is a customer of your freight 
department. Third, oftimes, like myself for example, 
he is a stockholder, consequently the boss of your boss. 
All in all, your customer is pretty much the whole thing 
in your business. Your job is to serve him, not to of- 
fend him. 

“That peddler is the one who comes to you and in 
a sugar-coated, painless style teaches you what to buy, 
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Bill Babbitt once sold machine tools 


when, as the case may be, you don’t know enough about 
your own needs to make an intelligent choice. He is 
your equal in many respects, possibly your superior in 
some. If he did not have brains, he would not last 
long. 

“You say I am using rather straight talk. Yes, but, 
I trust, nothing offensive. Remember that, for the time 
being, you are not at your own place of business. 
You’re just a passenger, same as the rest of us. _ 

“T admit that I am expressing some thoughts that I 
never, for business reasons, felt quite free to hand a 
man, or prospective customer, in his own office. But 
here, I take it, we can all speak frankly. 

“In our little conference I may be classed as the 
stockholder. I invested in Carbon Valley stock for one 
reason only—to make my investment a profitable one. 
Therefore, I want my railroad to make money. I will 
also, as I see the Professor has left us, pose as Mr. 
American Public, the ‘peddler’ and the shipper. Mr. 
Shafer is buying for our railroad, and he must spend 
wisely. Mr. Scott is responsible for the maintenance 
of some millions of dollars worth of equipment and 
plant machinery. He must decide what materials he 
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needs in his work, and Mr. Shafer will shop around a 
bit and buy the goods at the most attractive figure. As 
truly as railroads buy thousands of different articles, 
just as truly do they transport raw and finished ma- 
terials for thousands of companies. All in all, our in- 
terests are mutual. Time spent fighting is a total loss.” 


Selling supplies 


“Now to get down to selling railroad supplies, par- 
ticularly shop equipment. The first thing that I do not 
understand is the opposite attitudes that exist between 
two classes of employees of the railroad. Do you re- 
member of ever having met a rather important watch- 
man who eyed you with suspicion when you told him 
that you wished to ride on this train? Of course not. 

“Here is the condition,—We are riding on this Pull- 
man. When we came to the ticket office, did we have 
to stand out in the corridor or sit on a hard, uncomfort- 
able bench in some dismal corner after answering some 
rather impertinent questions put to us by a self-import- 
ant office boy? No, we didn’t. We did not even have 
to stand in a long line at the ticket window, as we do 
when getting theatre tickets or baseball tickets. There 
are several windows at the ticket office and sufficient 
help to attend to our wants promptly. When we pur- 
case our ticket, is it necessary that we wait until the 
proper official arrives at the office to affix his signature 
to our ticket? Again no. The ticket 1s already signed 
and is gladly given to us when we present our creden- 
tials, which in this particular case consist of the neces- 
sary funds to pay our transportation. 

“As we go to board the train there is someone present 
and at attention to aid us in getting on the train, show- 
ing us to our section or seat and taking care of our 
baggage. When the conductor appears, does he eye 
our transportation with suspicion and appear to be of- 
fended because we have elected to spend our money for 
a ride on his particular train? No, not at all. He an- 
swers our questions promptly and courteously. When 
we wish to Call the attention of the porter or the din- 
ing car waiter, we do so without leaving our seat. Be- 
yond all this, these courtesies are advertised as what 
the traveler may expect when he rides over this par- 
ticular line ; whole magazine pages, which are purchased 
at mighty high space rates, bear colorful pictures of the 
enjoyment we may expect from our trip. 

“That, gentlemen, is the treatment accorded anyone 
who, for the time being, is the guest of the railroad 
after he has purchased a few dollars worth of its trans- 
portation product. 


The atmosphere changes 


“I alight from the train at ‘Fixem Junction,’ let’s 
say, where the shops of the road are located. Here, I 
find a most unpleasant change of atmosphere, timed to 
commence precisely as I place a coin in the palm of the 
Pullman porter and hear his honest-to-goodness thanks 
for the gratuity tendered. At this moment it appears 
I have temporarily parted with my character as a gentle- 
man, or at least I have relinquished certain rights as- 
sumed to belong to the average American. 

“Without mentioning any names, let me relate pre- 
cisely what happened. I arrived at Fixem Junction one 
blazing August afternoon, expecting to make a brief 
call at the shops to straighten out some rather tangled 
information concerning replacements for an old type 
machine. Looking over the directory in the station, I 
noticed that the master mechanic’s office was up on 
the fifth floor. I called at his office to inquire whom I 
should see concerning my mission. I learned that in 
this case the shop superintendent was in charge of the 
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€quipment in which I was interested. I then asked a 
man in the master mechanic’s office where I could se- 
cure a pass to the shops. I was told that, as I was there 
on a mission concerning shop equipment, I might go 
direct to the shops without a pass. 

“A walk of something like half a mile including a 
long flight of stairs to a runway over the tracks, fol- 
lowed by a trip down a flight of stairs of equal length 
to the ground, brought me within a few yards of the 
shop superintendent’s office. 


A cold reception 


“At this point I met a watchman who, in a tone in- 
tended to strike fear to the heart of a malefactor, sa- 
luted me with: 

‘“““‘Where’s yer pass?’ and without waiting for an 
answer: ‘Who do ya want ta see?’ 

“I answered that I had no pass as I was informed in 
the master mechanic’s office that a pass would not be re- 
quired. Then, from the watchman: 

“““What’s yer business ?” 

“T handed him my card. He examined it critically, 
giving me a fishy stare and information something like 
this : 

“Well, if you want to see the superintendent, you 
will have to go back to the main office’ (three blocks 
below the station). ‘You see Mr. Blank and if he wants 
to give you a pass he will do it.’ 

“My time was short. I asked him would it be too 
much bother to call the shop superintendent out while 
I waited where I was, and see if he could adjust matters. 
The watchman promptly decided that this could not be 
done, so I retraced my steps up the long stairs, across 
the overhead, and down the other side, perspiring freely 
as I carried a bag in one hand and a brief case in the 
other. No taxi in sight. I walked to the main office 
and finally landed four times out, on a seat in the corri- 
dor. In due time I was permitted to enter an office 
and was submitted to a hard-boiled stare and a cross 
examination concerning my business. I was then given 
a pass to the shops. 

“Again retracing my steps, I went to the superin- 
tendent’s office, but he was ‘out of town.’ After mak- 
ing an examination of the machine in question I de- 
cided what would be advisable in the line of repairs, 
but owing to the absence of the superintendent, could 
find no one to inform me what action would be taken. 

“Returning to the station after a decidedly unsatis- 
factory call, I learned that my train had left, and that 
in order to make certain connections, I would forfeit 
half of my-night’s rest.” 

“Well” said Highball, ‘““You didn’t expect a brass 
band and reception committee at the station to meet you, 
did you?” 

“No, but if your shop operates on similar lines, I as- 
sume that you have sufficient intelligence to post a sign 
somewhere near the entrance to the shop notifying 
strangers that they cannot be admitted to the shops 
without a pass. I am not going to ask you whether you 
do or do not have such signs at your plant, although I 
notice that you do not commit yourself.” 


The reinstated gentleman 


“After all was said and done, I walked back to the 
station and after I had purchased my ticket I was again 
made to feel that the best that the road could put forth 
was none too good for me. I was reinstated—A gentle- 
man. 

“Now, the case I have related may be an extreme one. 
I am thankful to say that few shops are conducted along 
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these lines. Nevertheless, I see no reason why you or 
any other man in a similar position should take it upon 
himself to be plainly discourteous to a gentleman mak- 
ing a business call. In fact, I believe that 90 per cent 
of the men of the disagreeable class would not have the 
nerve to act in the same manner were they to meet the 
same strangers on any other ground. 

“Don’t get me wrong that I feel that a plant should 
be left open to any stray who chances along that he may 
walk in and entertain himself as he sees fit. Unless I 
had a very close acquaintance within the organization 
where I called when a supplyman, I did not think oi try- 
ing to go into a shop without having a pass. 


Advance arrangements would conserve time 


“On the other hand, however, if you sent to my con- 
cern asking that one of their service men call at your 
plant, there are a number of arrangements you could 
make to assure that man that he would be put in touch 
with the affairs concerning him at your plant in the least 
reasonable amount of time. You might enclose a pass 
with your letter for example. You might even scribble 
a pencil note and attach to your letter, with a copy to 
your gate man. You could at least show some improve- 
ment in this matter, which as I see, has continued along 
the same lines for a good many years. Our friend 
James here, could, I presume, give you valuable aid, 
providing you are of a receptive turn of mind, in de- 
scribing to you how problems of a similar nature are 
handled in thousands of manufacturing plants scattered 
throughout the country. 

“Another thing: You said a few moments ago that 
the supply man came and went without schedule and 
apparently had no regard for time. Suppose, the next 
time a supply man calls on you in regard to some matter 
which you have under consideration, that you tell him 
to be at your office at any hour of any day in the next 
month, or whenever it is convenient for you to meet 
him. You will find him there. Again, suppose you tell 
him he might wire you on or after some given date for 
an appointment. He wires you that, unless advised to 
the contrary, he will meet you next Tuesday, the 17th, 
at 2:30 in the afternoon. You will be expecting him. 

“Should it be that you wish to consult any of your 
staff at the time of his call, you will have them in- 
structed to be prepared to come to your office promptly, 
if called at that time. The arrangement will be far 
more satisfactory both to you and the supply man. He 
is glad to have a schedule. In fact, he tries to arrange 
a schedule, but it is frequently rearranged, owing to 
the utter disregard of some of his customers to the most 
elementary rules of business courtesy. In the long run 
all costs of supplies are paid for by the customer. Your 
company, Mr. Shafer, is going te pay indirectly a pro- 
portion of the cost of every delay which you cause a 
supply man. 


Highball expresses a few doubts 


“The tale as related” said Highball, “is an interesting 
story. No doubt it works out fine on paper. But if I 
had to take that whole line as being all wool and guaran- 
teed not to shrink, I would ‘soon be believing that all 
supply people were good enough to sprout a pair of 
wings on their shoulder blades and saunter happily along 
picking a golden harp. I have reasons, however, to be- 
lieve that some of those birds will never have the oppor- 
tunity to play a golden harp, and that is not on account 
of neglect of their musical education either. 

“You know, I have met peddlers, whether you like the 
term or not, who would be dispatched from a farm 
house with the dogs running as second and third sec- 
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tions, were they to use some of the tactics that I have 
had tried on me. Those experiences would make a 
story in themselves.” ; 

“I would be interested to know” said James, “how 
you, in the railroad field, handle certain matters relating 
to the purchase of, let’s say, shop equipment.” 

“What do you mean?” asked Scott. 


Highball buys a drill press 


“Well for example” replied James, “Suppose you 
wished to buy a drill press. How do you go about 
making the purchase, or to put the question in another 
light, what is the common practice of railroad shops 1n 
the matter of purchasing a drill press?” 

“Oh, I see,” said Highball. ‘Well, we get in touch 
with Mr. Shafer here after we have been authorized to 
purchase the machine, and tell him we want, for ex- 
ample, a 24-in. upright drill press. He gets proposals 
and sends them to us. We look them over, decide 
which suits us the best, and tell him our choice.” 

“IT might add, Mr. James,” remarked Shafer, “that 
Mr. Scott’s choice is usually the highest priced machine 
of the lot.” 

“Naturally” replied Scott, “we would select a good 
machine when we know we are going to have it with us 
for years and years to come.” 

“Would it not be advisable in that case,” inquired 
James, “to inform Mr. Shafer when you ask for prices, 
that you wish to purchase a heavy duty machine, and 
also that the machine should be accurate to fulfill the 
requirements of your service.” 

“Why do that?” said Highball. 


Buy the tool to fit the work 


‘Why not do it?” retorted James. “What business 
have you asking a half dozen firms to quote on ma- 
chines that you should know in advance, are not at all 
suited for your work? Why have all those supply men 
coming to your shop and taking your time, as well as 
their own time, trying to sell a machine that is not at all 
suited for your service? 

“Why do they build machines that are not fit to sell?” 
asked Highball. 

“T can answer that,” said Babbitt. “In the first place 
they don’t. In the second place there are certain types 
of machines built that are better than you need for 
railroad shop service. There are other grades, cheaper 
in price, but sufficient in strength and accuracy to come 
up to certain of your requirements. There are other 
types of machines that I would not recommend to stand 
the punishment they are due to receive day after day 
in railroad shops. However, on lighter service they will 
last a life time and are sufficiently accurate for the re- 
quirements of the customer. 

“As a comparison, you would hardly put a cheap 
drill press, built for service in a coal mine blacksmith 
shop, in a tool room. It would be a waste of money on 
the other hand to purchase a tool-room drill press for 
a blacksmith shop. You have an engineer on the head 
end of the “Ranger” here who carries a watch that must 
be up to a certain standard. He does not have to pur- 
chase one particular make of watch, but he must pur- 
chase a watch built by someone of several reputable 
manufacturers in order that his time piece is sufficiently 
accurate to enable him to operate your trains in safety. 

“Now, suppose your company had to provide every 
employe with a watch. Would you put an Ingersoll 
watch in the pocket of each locomotive engineer, or 
would you equip all your boilermaker helpers and car 
repairmen with watches similar to the one which your 

locomotive engineer carries? I know you wouldn't. 
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Good enough, then. Machine tools are the same way. 
Now as far as capacity is concerned, a 24-in. drill press 
is a 24-in. drill press, the spindle of one drill press may 
revolve just as fast as the spindle of another. The 
same is true with watches. The hands of an Ingersoll 
watch make just as many revolutions per week as the 
finest movements you can purchase. It may also be 
identical in cubic content or outer dimensions, but there 
is a lot of difference in the service you expect from the 
two watches. 

“Don’t try to get prices on a frog and switch planer 
if you intend the planer for the tool room. On the 
other hand, don’t spend additional money for precision 
tools when you expect to use them for rough work. 


Railroad purchasing problems are complex 


“Personally” said Mr. Shafer, “I feel greatly obliged 
to Mr. Babbitt for the information I have received. I 
only wish that all the people who have contact with the 
purchasing department would realize that we handle as 
large a variety of items as are listed in the big mail 
order catalogues. Every little bit of help that we can 
secure from our own railroad or from the supply people 
is mutually beneficial. I have heard railroad employees 
comment on the wonderful workings of the mail order 
concerns, without even giving a thought to the fact that 
we must purchase as great a variety of items as they 
do.” 

“Here is another question that occurs to me” said 
James. “Let us say in the case of the drill press, why 
purchase a drill press?” 

“What do you mean, ‘Why purchase a drill press?’ ” 
asked Scott? “To drill holes, of course.” 

“I don’t believe you understand me,” answered James. 
“What is the reason that you, at this particular time, see 
fit to add to the number of drill presses which you have 
in your plant?” 

“Well,” replied Highball, “Suppose you have work 
delayed, say in the machine shop. You go to the ma- 
chine foreman, ask him the cause, and he tells you that 
he is behind with the drilling and that he needs a new 
drill press. You pass that up for the time being—tell 
him to prod up his drill press hands a little and he prob- 
ably can get along with what machines he has. Well, 
after the case happens a sufficient number of times, you 
finally decide that he is right, that he is not able to get 
the work of six drill presses out of five machines, and 
you must get an additional machine.” 


Heirlooms and antiques 


“Do I understand,” said James, “that you will retain 
the five old machines and add a new one?” 

“Certainly,” answered Highball. “Why scrap a ma- 
chine that is still serviceable ?” 

“Is it possible,” asked James, “that as soon as you 
have an additional drill press added to your equipment, 
your work increases to such an extent that it will keep 
the six machines busy?” 

“Well, possibly not, but you are better situated with 
the extra machine available than you are without it.” 

“How old is your oldest drill press ?” 

“TI don’t know. Possibly it was bought when the shop 
was built. That was about 1890.” 

“Let me see,” said James. “That’s 38 years ago, isn’t 
it?” 

“Vien” 

“A 38-year old machine is a pretty light affair com- 
pared with present day machines?” 

“Yes, very light.” 

“If I am correctly informed,” said James, “there was 
not a high-speed drill in use at the time that drill press 
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was built. High-speed drills came long afterward.” 

“Yes, that’s right.” 

“You had wooden cars in those days. You had loco- 
motives that would pull possibly one fourth of what 
your present locomotives will handle.” 

“Yes, about that.” 

“Pneumatic tools were curiosities. Individual motor 
drives were unheard of. There was not an automobile 
factory in the world. No movie houses on our main 
street. No radios in our homes. The fellow who ran 
that drill press probably packed a musket on his shoul- 
der with Grant or Lee. Where is he? In spite of all 
this change, you would keep that heirloom in a shop, 
taking up floor space, and paying an operator 100 per- 
cent wages to operate a 50 per cent production machine 
for no reason at all. Possibly, if you junked five drill 
presses and put in three you would save two men’s 
wages every day that your shop turned a wheel. 


Machine tool performance records are a big help 


9) 


“You said a while ago,” continued James, “that ‘we 
decided on which drill press was best suited for our 
needs.’ That is not clear to me. Do you have certain 
employees of your organization help you to decide be- 
fore purchasing a machine, what the requirements are. 

“No, not exactly,” said Highball. “I just call in one 
or two of my staff and ask their opinion.” 

“That is rather interesting. If we had the time to give 
to the subject I would like to tell you how the Leader 
Automobile Company determines what should be pur- 
chased in the way of shop equipment, but the story is 
rather long. Let me say this much, however, their 
method is a cold-blooded analysis built on records of 
machine tool performance covering quite a period of 
years. Are the men who give their opinions strictly 
up-to-date on the subject of shop equipment? Do you 
have records to show what the performance has been?” 

“No, it is not customary in railroad shops to keep 
records of that nature.” 

“Well, possibly it is not necessary, but in the absence 
of other information, I believe it a good idea to have a 
record of past performances. You must also depend to 
a certain extent upon verbal performance reports from 
your assistants.” 

“Yes, certainly.” 

“Let me relate a case that I remember,” said Babbitt. 
“T called on a customer one day in order to interest him 
in a certain tool. He gave me their rate of production, 
I told him so. He suggested that 
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and it sounded big. 
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I see for myself. 
done in an hour, took 3 hours and 45 minutes. 
machine foreman had told him the job took an hour. 
Verbal report, of course.” 


I did. What he told me was being 
The 


“It looks as if that crossing was clear and we were 
going to get moving. I am hungry and believe I am 
just now more interested in the diner than I am in sales 
affairs. I believe if we four could get together later we 
might have an interesting session. I am going to make 
one statement, before I leave, which will show that I 
practice what I preach. You men come up to my farm. 
If you can find a 15-year old cow or a 10-year old hen 
on the place or if you imagine you will find me harvest- 
ing grain with a cradle because my predecessor left one 
which cost me nothing, you are mistaken. Now the 
same thing is applicable to shops. You show me a con- 
tract shop that is keeping a flock of pickpockets in the 
shape of machines from 20 to 50 years old and I will 
bet you 10 to 1 that it will be a mighty short time until 
there is a new boss around there. He will be the gen- 
eral manager but his title is “High Sheriff of the 
County.’ ” 


Salesmen don’t tell all they know 


“I believe,’ remarked Highball after Babbitt had 
passed out of hearing, “that those peddlers do not al- 
ways tell all they know. I have gathered another idea 
from his talk and that is, that a man could probably save 
himself time and effort by telling them what he wishes 
to accomplish, and then allow them to suggest what he 
should purchase. Those fellows see a lot as they pass 
from shop to shop and they have a mighty good oppor- 
tunity to compare methods of one shop with those of 
another. Naturally, the chance of getting a customer 
‘huffed’ would influence a salesman in not making 
statements which in the long run would be beneficial to 
both parties. I never realized, before, that the supply 
man might be waiting with a smile until it was con- 
venient for me to see him, when at the same time he 
was thinking of what a missed train might mean in a 
way of inconvenience to him.” 


“Tell you what I'll do,” he said. “It is not a long 
ways for him to come and see me. I am going to invite 
yourself and Babbitt to come down to Rockside Shops, 
spend a day with me, and give me the benefit of both of 
your views as disinterested outsiders.” 

“Suits me,” said James. “Babbitt is a likable sort 
and I enjoy his practical ideas on selling. Let’s eat. 
* 
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Thirty-fiftth Air Brake convention 
held at Detroit 


Address by F. H. Hardin and report on effect of braking 
on wheel failures features of meeting 


brought its thirty-fifth annual convention to a 
close after completing one of the most con- 
structive programs it has sponsored for several years. 
Although the attendance at this convention, which was 
held at the Book-Cadillac Hotel, Detroit, Mich., May 
1 to 4, inclusive, did not approach the record attendance 
at the convention held at Washington, D. C., in 1927, 
the exhibit was one of the largest and most complete 
ever held in the history of the association. A total of 
63 companies had products on display and the registered 
attendance was approximately 650. 
The opening address was made by F. H. Hardin, as- 
sistant to the president, New York Central. A brief 
summary of his remarks follows: 


F. H. Hardin’s address 


In his remarks, Mr. Hardin pointed out that the 
country had only developed as its transportation had 
developed and, in discussing the part played by the air 
brake in the growth of railroad transportation, he said 
that the ability to operate the long trains we have today 
depends entirely on the ability to stop. However, abil- 


()* May 4, 1928, the Air Brake Association 


H. A. Clark (Soo Lines) 
President 


First vice-president 


ity to do this should not lull us into a sense of security, 
he said, as the number of cars that can be hauled in a 
train has not reached its limit. As progress is made in 
operation and in the design of other parts of the equip- 
ment, developments in the air brake must continue. He 
said that undoubtedly the tests being conducted at Pur- 


due University would add to the development of the 
air brake. 


Commenting on the work that the association is 
doing, Mr. Hardin said he thought that the proposal 
to extend the cleaning period of air brakes from 12 to 
18 months should receive serious consideration. It was 
his opinion that one of the most important questions 
before the association was the recommendations incor- 
porated in F. K. Vial’s paper on the standardization of 
braking power of freight cars which was presented at 


H. L. Sandhas (C. R. R. of N. J.) W. W. White (Mich. Central) 


last year’s convention at Washington, D. C. Mr. Har- 
din stressed the need for mutual frankness in the dis- 
cussion of Mr. Vial’s paper, especially on those points 
where the committee differed with the author. He said 
that although he did not believe that all our wheel 
trouble was due to bad braking ratio conditions, he 
did believe that such conditions were an important fac- 
tor. 

Mr. Hardin closed his remarks by stressing the need 
for training young men entering railroad work. He 
said that there were three reasons for young men not 
wanting to enter railroad work, and these were the 
severity of the conditions under which they were re- 
quired to work, low salaries and slow promotion. Col- 
lege men do have an advantage over non-college men on 
account of their training, but because a man is a college 
graduate, does not, in his opinion, constitute a good 
reason for showing him preference over the non-college 
man, especially when the latter has proved his ability. 
It was his opinion that both the college and non- 
college man should start on the same footing and re- 
ceive equal consideration. Although hard knocks are 
an essential factor in any young man’s training, he 
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should get needed help at the opportune time. Many 
men have the ability, but lack the necessary initiative, 
but when the first quality is present, the latter can be 
developed. This feature, he said, should not be over- 
looked by department heads when selecting and train- 
ing their successors. 


Other addresses . 


In making his presidential address, H. A. Clark, gen- 
eral air brake inspector, Soo Line, briefly reviewed the 
work that has. been done by the association during the 
past few years. In this review, he said that greater 
efficiency in air brake work must be attained in order 
to keep the association in creditable standing with the 
railroad industry. It was only through actual accom- 
plishment, evident to the executive and mechanical de- 
partment heads, that the railroad would be induced to 
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send their men to the conventions of the association. 

During the morning session, President Clark called on 
W. B. Borland, director of the Bureau of Safety, In- 
terstate Commerce Commission, to address the con- 
vention. Mr. Borland, speaking extemporaneously, told 
of the difficulties encountered 25 years ago in inducing 
the railroad to accept the requirements adopted by the 
Safety Bureau for air brake equipment and compared 
the difference in the attitude at that time with the rail- 
road policy of today. This change, he said, was due 
primarily to the results obtained from tests and ex- 
periments which revealed the real possibilities of the 
air brake. He related how is was shown that the rail- 
road could secure better operation and save money 
through compliance with the regulations pertaining to 
installation and maintenance. It was his belief that the 
air brake tests now being conducted at Purdue would 
result in improved equipment, better standards of main- 
tenance, and that the railroads would find the results 
well worth the money expended. 


Triple valve union gasket—Rubber 
vs. leather 


Contributed by the North West Air Brake Club 


The report entitled, Triple valve union gasket—Rub- 
ber vs. leather, which was contributed by the North 
West Air Brake Club, proposed that the Air Brake As- 
sociation recommend to the Mechanical Division 
A.R.A., that the gasket to be used at the brake pipe 
connection of the freight car triple valve, shall be of 
high grade rubber and that the most suitable and cheap- 
est is the discarded hose coupling gasket, trimmed to 
fit the union nut. It was brought out in the report that 
as the number of such gaskets removed from hose 
couplings was far in excess of the number of air brakes 
cleaned, an ample supply could be had at practically no 
cost by merely reclaiming the hose coupling gaskets. 
According to the report, this practice has been in effect, 
at least on northwestern roads, for not less than 25 
years. 

The report was signed by Mark Purcell, (Northern 
Pacific) ; Harry Strawn, (Soo Line) and Jules Boileau. 


Discussion 


One of the speakers said that after checking a train 
of about 100 cars, which was leaving a terminal, all of 
the connections were examined and it was found that 
many of the union nuts could be moved with the hand. 
All of the joints on this train were tightened up and the 
train was followed to the next terminal, a distance of 
190 miles, where it was found that the inspectors could 
go over the same connections and tighten them again. 
Many which had been tightened up at the initial terminal 
were leaking again. It was his opinion that the union 
nut on the triple valve could be tightened, regardless of 
the kind of gasket used, but that it would work loose 
during a trip of from 100 to 200 miles and would have 
to be tightened again. It is now the rule on his road, 
he said, to have the inspectors, when they inspect a train 
looking for leakage, to put a wrench on the unions as 
they come to them and draw them up. If the union is 
tight, everything is as it should be, but this practice 
eliminates, as far as possible, any leakage, at least when 
the train is leaving the terminal. 

Several of the speakers brought out the point that 
considerable money could be saved by using the old 
hose gaskets. It was the concensus of opinion that the 
rubber hose gasket was satisfactory but that no recom- 
mendation should be made in favor of either gasket; 
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that matter should be referred to the Mechanical Di- 
vision Committee on Air Brakes for its disposal. 


Main reservoirs 


The Committee on Main Reservoirs, mailed a ques- 
tionnaire consisting of seven questions to 48 Class I rail- 
roads. The following recommendations were made by 
the committee which were based on the replies to this 
questionnaire: Main reservoirs should be marked with 
steel stencils showing the date of application; experi- 
ments should be encouraged to secure more suitable 
material; two or more drain holes should be provided 
so that the reservoirs may be rotated; wash-out plugs 
should be provided to facilitate internal cleaning and in- 
spection, and experiments should be continued with pro- 
tective coatings with a view to adding to the life of 
reservoir material. 

The report was signed by W. F. Peck, (B. & O.), R. 
M. Long, (B. & L. E.), P. P. Porter and R. I. Cun- 
ningham, (Westinghouse Air Brake Company). 


Discussion 


One of the speakers asked if it is intended that the 
reservoir be rotated or reversed, or both? Is the 
reservoir to be reversed end for end or by revolving it? 
In reply to this question the chairman of the committee 
stated that, in addition to rotating reservoirs, they 
should be turned end for end because there might be 
some slope in the reservoir that would create a pocket 
for moisture at one end. The question of reservoirs 
with detachable heads, such as those that are being ex- 
perimented with on the Canadian National, was also 
discussed. However, owing to the fact that reservoirs 
of this type have. not been in service long enough to 
ascertain their advantages and disadvantages, it was the 
consensus of opinion of the committee that washout 
plugs were more suitable. It was brought out in the 
discussion that the New York Central had used a few 
main reservoirs with the detachable heads, some of 
which were divided in the center, but it was found that 
the cost of construction was so high that their use could 
not be considered. The question of materials used in 
the construction of main reservoirs and also the use of 
protective coatings, were discussed at considerable 
length. Speakers from various roads that have been 
experimenting with various materials, reported that al- 
although reservoirs of copper-bearing steel or special 
boiler steels gave long life, there were instances where 
satisfactory results were not obtained, especially where 
bad gaseous and water conditions were encountered. 


Standardizing braking ratio of 
freight cars 


At the 1927 convention a paper was presented by 
F. K. Vial, vice-president and chief engineer of the 
Griffin Wheel Company, entitled ‘Standardization of the 
Braking Power of Freight Cars.” This paper was 
turned over to a committee for analysis and study, the 
committee to report to the association at the 1928 con- 
vention. The complete report of the committee covers 
the results of a painstaking analysis of Mr. Vial’s paper, 
the committee drawing attention to many points in the 
paper with which it cannot agree. Mr. Vial maintained 
that the wide variation between light and loaded weights 
of freight cars, and in the loaded weight itself, makes 
the problem of providing suitable braking power diffi- 
cult, that the braking ratio adopted as standard for 
different types of freight cars does not meet the aver- 
age operating requirements and that in this condition, 
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lies the cause of the majority of wheel failures. This, 
he said, is particularly so in the case of refrigerator 
cars. 

The committee’s findings are summed up in the fol- 
lowing discussion of the remedies proposed by Mr. Vial 
and in its own recommendations relative to the main- 
tenance of the present A.R.A. standard braking ratio. 
An abstract of this portion of the report follows. 


Mr. Vial’s three recommendations 


First—Cars with steel wheels should have a braking 
ratio 25 per cent higher than those with chilled iron 
wheels. 

We cannot accept this recommendation, as the facts 
in the case thus far developed do not warrant it, be- 
cause, first, there does not now appear to be any con- 
stant difference in the co-efficient of friction between 
the two types of wheels; second, this difference is small 
and unimportant when compared with the differences 
in the coefficient obtained with different brake shoes, or 
even with the same brake shoe under different condi- 
tions ; and third, it involves different sets of foundation 
brake levers on the same series of cars, depending on 
the type of wheel used, and a change in wheels would in- 
volve a corresponding change in the brake rigging with 
the added burden of inspection and maintenance. 

Second—Brake levers should be standardized and the 
proper levers stencilled on the side of the car. 

This is an excellent recommendation, and one that has 
been made many times before; but unfortunately lever 
standardization is impracticable. A mere glance at the 
car builders’ numerous drawings of brake levers will in- 
dicate the enormous variety that they have had to 
furnish in order to meet the differences in car construc- 
tion now required by different customers, and it would 
be futile to attempt to reduce them all to a few standard 
sizes under present conditions. This, however, need not 
prevent some proper indication of the correct size of 
levers being applied to every car, and we heartily en- 
dorse this part of the recommendation. 

Third—The braking power of cars of any capacity 
should have a much smaller range than indicated by the 
extreme variation in weights of the cars of that 
Capacity. 

On account of the indiscriminate use by the author 
of that term “braking power” all through his paper, we 
are in doubt as to whether he is referring to braking 
ratio or to brake shoe pressure in this recommendation. 
At any rate, if every car is to be provided with a brake 
that will enable it to control itself under all conditions 
of service, the brake shoe pressure will be governed en- 
tirely by the required braking ratio; and the braking 
ratio is determined in every case by natural laws and 
stop or grade requirements. Since the braking ratio 

must be a percentage of the car weight, we do not 
understand how its range can be properly reduced ex- 
cept by reducing the range of car weights. 


Why do we not maintain the present A. R. A. 
standard braking ratio? 


_ In the course of our analysis of Mr. Vial’s paper, we 
investigated the condition of foundation brake gear on 
a considerable number of cars in general freight serv- 
ice, to ascertain what variations from standard braking 
ratio are regularly met with. It has frequently been 
stated that great variations were occasionally found, but 
we had no idea of the seriousness of the situation, due 
to the extent and tremendously wide variations from 
Standard, that now exist. 
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We have measured the levers on nearly 2,000 cars , 
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and figured the braking ratio for each. We assumed 
that any car having both trucks braked within the 
range between 57% per cent minimum and 62% per 
cent maximum with 50-lb. cylinder pressure was ac- 
cepted as standard. We then tabulated the braking ra- 
tios found for each truck, and also the average for the 
car. It is understood that the “B” end of the car is 
that toward which the brake cylinder push rod moves 
when applying the brake, and therefore, the end upon 
which the hand brake is placed. The other end is 
designated as the “A” end. The results of this investi- 
gation, made on cars in all parts of this country and 
taken at random in trains and yards, are summarized in 
the following table, both for cars having the same ratio 
on both trucks, and also for the truck having the highest 





Summary of braking ratios found on 1,987 freight cars in 
general interchange 





Braking Number of cars Percentage of total 

ratio, ae A , = ~ ~ 

per cent Trucks equal Highest truck Trucksequal Highest truck 
Less than 30... 4 + 0.20 0.2 
30 to 40... 17 18 0.86 0.9 
40. to BD wi 56 81 2.82 4.1 
50 to 5734... 334 413 16.80 20.8 
57% to 62%... 494 716 24.80 36.0 
62% to 70 ... 242 401 12.20 20.2 
70 to 80 87 188 4.40 9.4 
80 to 90 40 78 2.00 3.9 
90 to 100 15 37 0.76 1.9 
Over 100 19 51 0.96 2.6 
Tete 2hccss 1308 1987 65.80 100.0 





ratio, which includes those having a considerable differ- 
ence between the two trucks. 

In analyzing these figures, it will be noted that 65.8 
per cent, or practically two-thirds, of the total number, 
had the same ratio on both trucks.* The.other third had 
a wide range of differences between the-two ends. Of 
the total number of cars, 1,987, there were 494, or about 
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25 per cent, that were standard. All the rest varied 
from it either in the average for the car or in variation 
between trucks. 

In our judgment, this condition of brake gear, more 
than any other one cause, is responsible for a large 
percentage of damaged wheels, brake gear failures, bent 
brake beams, burned brake shoes and heads, break-in- 
twos and bad slack action in freight service. What is 
the use of talking about adopting a new standard for 
braking ratio when we have failed so largely to main- 
tain the one we have? Apparently the thing to do now 
is to try and ascertain what will happen when the pres- 
ent standard is properly maintained. 


The committee’s recommendations 


In view of the above considerations, we make the 
following recommendations : 
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First—That no variation in the braking ratio be 
allowed due to the difference in the empty weights or 
carrying capacity of cars, since uniformity is obtained 
to the maximum degree when the empty cars all have 
the same braking ratio. 

Second—That no differential be adopted at the pres- 
ent time in braking ratios because of the materials used 
in wheels or brake shoes, nor in the future until de- 
finite constant differences in the frictional character- 
istics of those materials are determined. And then, 








SSSoy 


SSSSSSSS SONS 


CYLINDER 
LEVERS 


y 























y 
y 
4 
vA 
4 
4 
4 
4 
4 
4 
4 
4 
4 
Z 
4 
Y 
Z 








Proposed cast plate showing brake lever dimensions for 
hopper cars having detached equipment 


when such differences are determined, no reduction in 
the braking ratio of any car below that now standard 
should be permitted, the differential operating only to 
bring the lower frictional materials up to the standard 
of the highest. 

Third—That we recommend to the A. R. A. that it 
be made standard practice for cars in general inter- 
change to be supplied with a foundation brake gear plate 
permanently attached to the car underframe near the 
brake cylinder in a conspicuous and accessible loca- 
tion, which will contain in an indestructible form the 
necessary information to enable correct replacement of 
both body and truck levers. 

Fourth—That, as soon as this plate is applied, the 
car inspectors at all repair points be instructed to check 
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up the brake gear on all cars on the repair track by 
reference to this plate, at the same time that the brake 
is tested, and substitute correct levers whenever wrong 
ones are found. Also, that the A. R. A. make suit- 
able addition to the rules of interchange to indicate the 
proper billing for this work on foreign cars. 

Fifth—That a vigorous campaign be inaugurated as 
soon as possible to correct the appallingly chaotic con- 
dition of leverage which apparently exists at the present 
time by bringing the braking ratio of every car within 
the range between 57.5 per cent minimum and 62.5 per 
cent maximum with 50 lb. cylinder pressure. 
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achieved in the condition of the air operating devices 
should be followed by an equally effective improvement 
in the maintenance of foundation brake gear. 

The report was signed by C. H. Weaver, (N. Y. C.), 
E. VonBergen, (I. C.), Mark Purcell, (N. P.), W. H. 
Clegg, (Can. Nat.), G. H. Wood, (A. T. & S. F.), H. 
A. Clark, (Soo Line), E. F. Wentworth, (New York 
Air Brake Co.), and F. H. Parke, (Westinghouse Air 
Brake Co.), Chairman. 


Discussion 


It was evident from the discussion of the report of 
the committee appointed to study Mr. Vial’s paper ‘on 
the standardization of the braking power of freight cars, 
that there was considerable misunderstanding as to the 
use of the terms “braking power” and “braking ratio” 
in the paper. A number of the speakers did not agree 
with Mr. Vial’s conclusions that refrigerator cars were 
the most prolific source of wheel trouble owing to 
irregular and excessive braking power which, according 
to his paper, exceeds that of the 70-ton freight car. It 
was pointed out that refrigerator cars are not braked 
any higher than other cars, but it takes more brake 
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Proposed cast plate showing brake lever dimensions for 
freight cars with detached equipment 


shoe pressure to brake them equally with cars of lighter 
tare weight. One of the speakers gave figures taken 
from records compiled by his road which showed that 
wheel failures did not appear to have any relation to 
the type of car. In fact, records taken during one 
period showed a substantial number of wheels failing 
under open top cars of various capacities. 

Mr. Vial, speaking in defense of his paper, stated that 
in his calculations and recommendations he assumed 
that the wheel was as much a part of the braking equip- 
ment as the triple valve. He regretted that the com- 
mittee did not deem it advisable to pass favorably on 
his proposals with respect to braking ratios. The com- 
mittee’s recommendation, however, to attach plates to 
freight cars showing the brake lever dimensions, he be- 
lieved would be a big help in reducing the number of 
wheel failures. 

It was the consensus of opinion that Mr. Vial had 
performed a very constructive piece of work in calling 
attention to the wheel situation and that he had not only 
pointed out a serious condition in railway operation, but 
had assisted materially in the work of arriving at a 
solution of the problem. 


Yard compressed air plants 


Contributed by the St. Louis Air Brake Club 


A paper on Yard compressed air plants was pre- 
sented by the St. Louis Air Brake Club, of which the 
following is a summary. 

Today, it is common practice to haul freight trains of 
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100 or more cars and train movements are on record 
involving as high as 250 cars. Trains of these lengths 
vary from 4,300 ft. to something over 11,000 ft. Natur- 
ally, this development has created real problems for the 
air brake officers and a considerable strain on the charg- 
ing and testing facilities of the yard compressed air 
plants. In addition, the increased cylinder and reser- 
voir volume required for the heavy passenger trains 
used today has placed a greater load on yard air facili- 
ties than ever occurred with the older types of equip- 
ment. 

Improvements and extensions in the facilities pro- 
vided for supplying compressed air to the yard have not 
kept pace with the developments in railroad rolling 
stock. A study of the plant installations in various 
yards throughout the country has revealed a more or 
less lack of uniformity in standards as well as in the 
arrangements and installation of compressor units, res- 
ervoirs and compressed air distributing systems. In 
general, yard air plants have failed to keep pace with 
other improvements, with the result that many of the 
older yards are not now in a position to render efficient 
service. Bad order tracks, rip tracks, car marking and 
special repair tracks should be provided with adequate 
facilities for train charging, car cleaning and washing, 
and for the operation of pneumatic tools and other de- 
vices of a similar nature. 

The remaining part of this paper was devoted to dis- 
cussions of the size and location of compressors, air 
cooling and moisture eliminating systems, the size and 
location of air storage reservoirs, piping and distribut- 
ing systems, and the design of various detail parts of 
yard plant equipment. The committee favored central 
air compressing plants, where electric power is avail- 
able, with individual units having automatic control so 
that units could be cut in or out according to the de- 
mand. , 

The paper was signed by J. R. Scott (St. L. & S. F.); 
J. P. Stewart (M. P.); F. B. Johnson (Westinghouse 
Air Brake Co.) ; W. E. Vergan (M. K. T.) ; Ed. Laking 
(C. & E. 1.), and F.C. O’Neill (Big Four). 


Discussion 


The larger part of the discussion on this paper was 
devoted to the location of pipe lines, removing moisture 
from compressed air, and inspection and maintenance of 
the plant and air lines. The majority of the speakers 
appeared to favor locating the pipe lines above ground, 
preferably on the ties, alongside of the rail, to facilitate 
maintenance. 

Relative to the removal of moisture, one of the speak- 
ers said that a water after-cooler would hardly be satis- 
factory, especially in the northern states and in Canada. 
Obviously the temperature of the water cannot be below 
the freezing point and, therefore, the lower the tempera- 
ture is dropped, the more moisture is taken up and the 
air cannot be made sufficiently dry for use out of doors. 
‘le also spoke of the need for placing a roof over the 
‘ooler, which should be located after the first reservoir, 

o that it will be shaded in hot weather. 

The same speaker also pointed out that the pressure 
used is a factor in the question of moisture. At 90 Ib. 
pressure approximately 6 cu. ft. is being compressed 
into 1 cu. ft. with six times the moisture of a cubic foot 
‘i free air. Therefore, there. should be some kind of 


4 trap in the yard line to catch the moisture that will be 
condensed by the cooling. Several of the speakers 
recommended that the plant and pipe lines should re- 
ceive monthly inspections and stated that such was the 
practice on their roads. 
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Maintenance of steam-driven air 
compressors 


Contributed by the Soz:i}:eastern Air Brake Club 


A total of 43 recommendations were incorporated in 
the paper on the maintenance of steam-driven air com- 
pressors which was presented by the Southeastern Air 
Brake Club. These recommendations were grouped 
under the following general heads; namely, when to re- 
move compressors for overhauling, top head repairs, 
repairing air and steam cylinders, grinding air and steam 
cylinders, piston and rod repairs, and general. Prac- 
tically all of these recommendations are now being fol- 
lowed in up-to-date air brake repair shops. The com- 
mittee, however, made several recommendations of 
general interest which should be included in the sum- 
mary of the report: 

Air compressors will be removed for overhauling when they 
fail to pass the Interstate Commerce Commission’s orifice test, 
which will be made at least once each three months, or oftener 
it the compressor is reported. They will also be: removed for 
repairs when locomotives are shopped for general repairs. 

Before dismantling, a hot lye or other approved solution will 
> worked through air-cylinder ports to insure that they are 
clean. 

Steam or air cylinders will be rebored in steps of 1/16 in. 
When assembling, air and steam cylinders of simple compressors 
should be as near the same diameter as possible, and in no case 
should the air cylinder exceed the diameter of the steam 
cylinder more than % in. 

Each air and steam cylinder will be rebored in steps of 1/16 
in. until it is 4% in. larger than the new standard size. If 
otherwise in good condition it will be bushed when worn 9/32 
in. larger than the new standard size. The diameter of com- 
pressor cylinders should be determined and if worn so that the 
difference between the largest and smallest diameter is in ex- 
cess of the following, they must be rebored: Steam cylinders 
914 in. diameter or less, 3/64 in.; steam cylinders over 91% 
in. diameter, 1/16 in.; air cylinders 9% in. diameter, or less 
1/16 in.; air cylinders over 9%4 in. diameter, 1/32 in. By-pass 
grooves in low-pressure steam cylinders must be maintained. 

Piston rods will be scrapped when worn 1/16 in. less than the 
new diameter. When compressors are repaired, the rods will 
be trued up by turning or grinding, preferably the latter. A. 
variation of .002 in. is allowed. In truing rods 1/16 in. below 
new size, a shoulder with a fillet may be left at the end of the 
taper fit. 

Air and steam pistons will be condemned when 1/16 in. smaller 
than the cvlinder. If of repair size, they will be turned down 
to fit smaller bores, or built up with bronze to a needed size. 
One road is doing this successfully and providing a single 
groove for the two piston rings. 

After overhauling, compressors will be operated a sufficient 
length of time on the test rack to insure that all moving parts 
secure a bearing. While still warm, tighten all external bolts 
and nuts. Compressors must pass the code of tests as es- 
tablished by the railroad. 

A metal tag bearing shop initials, date of repairs and work- 
man’s mark should be secured to compressor, or this informa- 
tion stencilled directly on the compressor. 

Piston rings must not be applied to compressors while in 
place on the locomotive. 

Wooden skids should be applied to compressors to prevent 
lug breakage in transit to and from repair shops. 


The report was signed by W. F. Peck ( B. & O.); J. 
A. Hawkins (A. B. & A.); C. N. Blankenship (A. C. 
L.); I. C. Ross (Southern) ; J. W. Allen (A. C. L.) ; 
and H. T. Bell (Southern). 


Discussion 


The question of locomotive mileage per air compres- 
sor that should be obtained between general repairs, re- 
ceived considerable discussion One speaker stated that 
the average mileage per compressor on his road was a 
little over 28,000 miles, although there were instances 
where the mileage ran as high as 126,000. Another 
speaker stated that his road had an assigned locomotive 
mileage for air compressors; namely, 75,000 miles for 
freight power, and 100,000 miles for passenger and 
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switch engines. The general average for all power ob- 
tained during the past year was about 63,000 miles. 
For the year 1927, this road had 28 compressor failures, 
in road and switching service combined, on approxi- 
mately 675 locomotives. These failures were about 
equally divided between freight and passenger service. 
Only light repairs are made in the enginehouse as it is 
the policy of the road to remove the compressor from 
the locomotive and send it to the shop for repairs and 
not to attempt to make any extensive repairs on the 
locomotive. 


Best material for brake and 
signal piping 


The committee, which was appointed immediately fol- 
lowing the 1927 convention to investigate the best ma- 
terial for air brake and air signal piping, submitted a re- 
port of progress in which it requested more time to con- 
tinue its investigation. The work assigned this committee 
is to investigate the present status of the air brake and 
signal system pipe material and manufacturing methods ; 
to investigate the comparative value of different pipe 
materials from a manufacturing standpoint, from a cost 
standpoint and from the standpoint of installation and 
service results, and to obtain sufficient evidence and data 
on this subject on which conclusions can be based as to 
the economical use of pipe in air brake and air signal 
systems. This report was accepted and the committee 
was continued. 

The report was signed by J. E. Gardiner (B. & M.), 
chairman; J. A. Burke (A. T. & S. F.) ; W. W. Shriver 
(B. & O.); R. M. Long (P. & L. E.), and R. E. Miller 
(Westinghouse Air Brake Company). 


Welding pipe by the oxy-acetylene 
process 


Contributed by the North West Air Brake Club 


The following advantages were listed in the paper 
on welding locomotive air piping by the oxy-acetylene 
process, which was contributed by the North West Air 
Brake Club: It eliminates thread cutting, thereby ma- 
terially increasing the service life of the pipe, as threads 
tend to weaken the pipe and are the cause of failures; 
it accomplishes a saving in pipe-fitting material, such as 
unions, ells, tees, return bends and unions, also a 
reduction in the quantity of pipe fittings carried in 
stock; a reduction in the number of threaded joints 
which should be a factor in reducing air leaks, thereby 
saving fuel and reducing the number of engine failures ; 
a reduction of piping maintenance in the enginehouse, 
as there will be a smaller number of threaded joints to 
test and tighten; a saving in labor in assembling the 
pipe on the locomotive, thus shortening the time in the 
shop; a reduction of fittings and fitted joints where a 
change in design is involved, especially in the cab where 
numerous auxiliary devices are installed, and also an 
improvement in the general appearance of the locomo- 
tive. The committee submitted a number of drawings 
of welded return bends, tees, manifolds, sleeves and 
pipe layouts showing a comparison between welded in- 
stallations and piping installed in the usual manner with 
fittings. 

Other papers and reports presented at the convention, 
but not included in this report, were on the following 
subjects: Relation of the air brake to slack action and 
shocks in trains, which was contributed by the Pitts- 
burgh Air Brake Club; Recommended practice, ‘and 
Power brakes for automobiles, by H. D. Hukill, man- 
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ager, automotive brake division, Westinghouse Air 
Brake Company, Wilmerding, Pa. 
Election of officers 


According to the customary procedure, all of the 
officers were elected to the next higher position, H. L. 
Sandhas, general inspector, Central Railroad of New 
Jersey, being elected president for the ensuing year. 
J. E. Gardiner, general air brake inspector, Boston & 
Maine, was elected the new member of the Executive 
Committee. The newly elected officers are as follows: 
President, H. L. Sandhas (C.R.R. of N.J.) ; first vice- 
president, W. W. White (Michigan Central) ; second 
vice-president, W. H. Clegg (Canadian National) ; 
third vice-president, R. M. Long (P. & L. E.) ; secre- 
tary, T. L. Burton (N.Y.C.) ; treasurer, Otto Best (Na- 
than Mfg. Company). The members of the executive 
committee are W. F. Peck (B. & O.); C. H. Rawlings 
(D. & R.G.W.) ; E. Z. Mann (A.C.L.) ; E. Von Bergen 
(I. C.), and J. E. Gardiner (B. & M.). 





STANDARD MACHINES FOR SPECIAL Jorns. — The eight-page 
bulletin of the Bullard Machine Company, Bridgeport, Conn., 
describes the operations on, and gives specifications for the 
Bullard driving box borer and facer and the 54-in. vertical 
turret lathe. The bulletin is entitled “Standard Machines for 
Special Railroad Shop Jobs.” 


LocoMOoTIVE FEEDWATER HEATING. Using simple calculations, 
based on analysis of test data, the Superheater Company, [7 
East 42nd Street, New York, discusses in its booklet, “Loco- 
motive Feedwater Heating,” the extent to which a feedwater 
heater increases boiler evaporation and how closely these fig- 
ures are checked by data from actual tests. Hitherto unpub- 
lished advantages of the feedwater heater are included in this 
discussion. 





Drop forging center plates at the Berwick, Pa., plant of the 
American Car & Foundry Company—This picture was 
one of a number shown at the March 16, 1928, meet- 
ing of the New York Railroad Club 














Fuel men discuss future Objectives 


More complete departmental co-operation in saving fuel 
urged at Chicago convention 


national Railway Fuel Association was held May 

8 to 11, inclusive, at the Hotel Sherman, Chicago, 
between 800 and 900 members and guests being pres- 
ent at most of the sessions. A total of 12 individual 
papers and addresses and 13 committee reports, pre- 
sented during the course of the four-day meeting, 
contained a wealth of information on almost all phases 
of fuel and related economies. 

The convention was called to order by President J. 
E. Davenport, division superintendent of the New York 
Central, who outlined the growth of the association 
from an initial membership of 35 in 1908 to a total of 
1,350 active and associate members in 1928. Mr. 
Davenport called attention to recent creditable records 


Ts twentieth annual convention of the Inter- 
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J. E. Davenport (N. Y. C.) T. C. Hudson (Can. Nat’l) 
President Vice-president 


in fuel economy, which would have been largely im- 
possible without the active co-operation and efforts of 
members of the International Railway Fuel Association, 
and said that the Executive Committee expects the 
membership to exert still further intensive efforts, in 
co-operation with men in all other departments of rail- 
way service, to save fuel, thus justifying the support 
and encouragement which they have received from 
their respective railway managements. 

Following the president’s address, T. W. Evans, vice- 
president of the Indiana Harbor Belt, was introduced, 
and painted an optimistic picture of past accomplish- 
ments and future possibilities in the fuel economy field. 
Samuel Wyer, consulting mining engineer, also made 
an address in which he explained the economics under- 
lying the present coal situation. He said that a per- 
nanent fact-finding agency should be setablished, pref- 
rably under t he purisdiction of the Department of 
Commerce, to compile and distribute accurate informa- 
‘ion to the general public, thus bringing about an en- 
lightened public opinion, without which the present 
difficulties of the coal industry can never be solved. On 
the afternoon of the opening day, three important 
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committee reports were presented; namely, on steam 
turbine locomotives, stationary power plants, and diesel 
locomotives. 

The operating session on Wednesday morning, May 
9, was opened by Colonel F. W. Green, vice-president 
of the St. Louis Southwestern, who outlined the depart- 
mental organization of railways, explaining particularly 
how the engineering, mechanical and transportation de- 
partments can operate individually and collectively to 
save fuel. “Some economic aspects of fuel conserva- 
tion” was the subject of an address by Dr. J. H. 
Parmalee, director of the Bureau of Railway Econom- 
ics; K. F. Nystrom, superintendent of the car depart- 
ment of the Chicago, Milwaukee, St. Paul & Pacific, 
presented a paper on roller bearings in relation to 





C. H. Dyson (B. & O.) 
Vice-president 


W. J. Tapp (D. & R. G.W.) 
Vice-president 


fuel economy. The report of the Committee on Fuel 
Bulletins was also presented at this session, the after- 
noon session, on May 9, being devoted to reading and 
discussion of the report of the Committee on Locomo- 
tive Firing Practice. 


The mechanical session, held during the morning 
and afternoon of Thursday, May 10, was opened by 
W. L. Bean, mechanical manager of the New York, 
New Haven and Hartford, who called attention to the 
intimate relation between low unit fuel consumption and 
general operating efficiency. Mr. Bean urged strongly 
the need, not only of modern locomotives equipped with 
the best fuel-saving and efficiency-increasing devices. 
but also of engine crews who know how to operate this 
power. He said that fuel economy is no longer con- 
sidered solely a mechanical department matter but one 
in which the best results can be accomplished only 
through the co-operation of all concerned. The’ pos- 
sibilities of future locomotive design were presented 
in a paper by W. E. Woodard, vice-president of the 
Lima Locomotive Works. The locomotive of today 
and of the future as a factor in fuel economy was 
discussed by A. W. Bruce, designing engineer of Amer- 
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ican Locomotive Company. Lawford H. Fry, metal- 
lurgical engineer of the Standard Steel Works Com- 
pany, outlined simply and concisely the fundamental 
principles of combustion in locomotive boilers, the ap- 
plication of which are absolutely essential to efficient 
operation. A. G. Pack, chief inspector of the Bureau 
of Locomotive Inspection, pointed out the relation be- 
tween fuel economy and locomotive condition, saying 
that of the establishment of high standards of main- 
tenance accomplishes the double object of saving 
fuel and increasing the safety and reliability of opera- 
tion. Two committee reports on new locomotive econ- 
omy devices, and front ends, grates and ash pans were 
presented. 

The fuel supply session held on Friday, May 11, 
was notable for an address by E. L. Mahan, president 
of the National Coal Association, and for three com- 
mittee reports on fuel stations, accounting, distribu- 
tion and statistics, and inspection, preparation and 
analysis of fuel. 


Election of officers 


At the final business session on Friday, the following 
officers were elected to carry on the work of the associ- 
ation during the coming year: President, T. C. Hudson, 
assistant general superintendent of motive power of 
the Canadian National, Toronto, Ont.; vice-president, 
C. H. Dyson, fuel agent, Baltimore & Ohio, Baltimore, 
Md.; vice-president, W. J. Tapp, fuel supervisor, Den- 
ver & Rio Grande Western, Denver, Colo.; and vice- 
president, W. G. Black, mechanical assistant to the 
president of the Erie. L. G. Plant, Railway Engineer- 
ing Equipment Company, Chicago, was re-elected se¢- 
retary-treasurer. 

Three new members were elected to the executive 
committee, which now consists of the following: J. E. 
Davenport (N.Y.C.), Weehawkeen, N. J.; J. D. Clark 
(C. & O.), Richmond, Va.; J. W. Dodge (I.C.), 
Forest Hill, Tenn.; C. I. Evans (M.K.T.), Parsons, 
Kans.; H. Morris (C.R.R. of N. J.), New York; J. 
M. Nicholson (Santa Fe), Topeka, Kans.; C. Roberts 
(Penna.), West Philadelphia; C. T. Winkless (C. R. I. 
& P.), Chicago; C. P. Dampman (Reading), Phila- 
delphia ; R. F. Twogood (S. P.), San Francisco, Calif. ; 
L. E. Dix (T. & P.), Dallas, Texas. 


Report on stationary power plants 


The report of the committee on this subject, pre- 
sented by R. S. Twogood (S. P.), chairman, was 
divided into three parts: First, coal-fired plants, read 
by Wm. Olsen (N.Y.C.), chairman of the sub-commit- 
tee; second, oil-fired plants, read by R. W. Hunt 
(Santa Fe), chairman of this sub-committee; and third, 
distribution steam and the air lines, read by J. Kyle 
(C. N.), member of the committee. 

The first part of this report, prepared under the di- 
rection of Mr. Olsen, was very comprehensive in 
character, covering the development and use of pul- 
verized coal equipment as applied to small boilers com- 
monly: used in railway terminals. A portion of this 
report is quoted below. 

“Twelve or fourteen years ago, when few, except in 
the cement industry, saw in pulverized fuel anything 
more than a dreamer’s vision, far-seeing railway fuel 
engineers sponsored a program of firing research on 
a commercial scale, which undoubtedly contributed 


greatly to the solution of their fuel problem. 
“Although more than a century of research and 
patents preceded this program, so that these pioneer 
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engineers could hardly be accused of lack of conser- 
vatism, business depression and exhaustion of funds 
finally brought their efforts to an end, almost when 
success lay within their grasp. Thus it fell to the 
central power station to take the glory for another 
engineering achievement which should have been the 
railroads’. Owing, however, to their costly experience, 
the railroads in the past decade have been inclined to 
shut their eyes to the almost revolutionary strides which 
have been made in stationary boiler powdered-fuel- 
firing practice. 

“Today, however, there is a surge of reawakening 
interest among the railroads. Nine installations are 
already in service firing a total of 39 boilers; others 
are contracted for. Test efficiencies of 80 per cent and 
above, and monthly operating efficiencies but slightly 
less, are being repeatedly demonstrated. Fuel bills in 
sume plants have been cut in half and labor bills greatly 
reduced. Continuity and ease of operation are no 
longer questioned, even by powdered coal’s worst 
critics. 

In the present enthusiasm for powdered coal lies its 
greatest danger. Powdered coal is by no means a 
panacea for all the evils of the boiler room, nor is it 
the perfect answer to the steam engineer’s prayer. In- 
experienced and over-optimistic manufacturers and 
sales engineers are all too frequently conducting costly 
experiments. Few have had sufficient experience with 
powdered coal in small plants, and in this field especial- 
ly, a knowledge of what not to do is often-times more 
essential than what to do. Even today, the average of 
fully successful installations is woefully low. 

By no means all of the equipment at present on the 
market is dependably designed or efficient, nor can 
individually satisfactory pieces of equipment always be 
counted on to function together as a successful, co- 
ordinate system. The day of the stoker for many ap- 
plications is far from past, and in many instances the 
expense in connection with revamping existing plants 
for use of pulverized fuel cannot be justified. 

“It has, therefore, been the object of this report: (1) 
To list, discuss and compare impartially, the advantages 
of powdered coal, with its avoidable and unavoidable 
disadvantages and sources of trouble; and (2) to pro- 
vide yard sticks against which intelligently planned, 
commercially efficient applications, and wise selections 
of equipment can be made, and to present for the first 
time a manual of conservative American design practice 
insofar as it pertains to stationary boilers of sizes com- 
monly used in railroad plants. 

“As most published information concerns itself with 
boilers of 600 hp. and over, your committee confined it- 
self to the vastly more important, yet, curiously enough, 
rather neglected field of boilers of less than 600 hp. It 
deals with installations on both water and fire-tube 
boilers and points out where in some cases isolated 
plants may once more be justified in fields recently con- 
sidered the province of the central power station. 
Equipment manufacturers desiring to cater to the 
smaller plants have been freely consulted and their 
statements, together with a digest of authoritative tech- 
nical literature, have been embodied in the report. 

“For the Sub-Committee on Oil-Fired Power Plants, 
Mr. Hunt presents a report covering the use of Diesei 
engines for various railway power purposes. Unless 
steam is required for heating or firing up locomotives, 
consideration should be given to the use of Diesel en- 
gines. The Diesel engine is the most efficient practical 
prime mover that has ever been developed. Stationary 
types of all sizes are simple in design and easy to 
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operate. They are more reliable and can be operated 
more hours per month than the average steam boiler 
and steam) engine. Very often large savings can be 
made by replacing steam with Diesel equipment in the 
railway pumping and power plant. 

“Mr. Kyle, assisted by several of the members of 
the committee, presents a report on the distribution of 
steam and air. Many hundreds of feet of steam and 
air lines are required around a railroad terminal. The 
oiler plant efficiency may be high, but unless the steam 
can be delivered to the point where required at full 
pressure, free from moisture and without excessive 
condensation losses, the overall efficiency will be low. 
Condensation losses in poorly insulated lines are not 
only large, but continuous 24 hours per day as long as 
the lines are kept hot. In many cases the fuel loss 
through poor lines represents a large percentage of the 
total fuel burned.” 


Report on steam turbine locomotives 


[The committee traced the development of the steam 
turbine locomotive from the first one designed in 1907, 
by Professor Belluzzo of Milan, Italy, to recent 
European developments, including the Maffei-Benson 
turbo-condensing locomotive, generating steam at the 
critical pressure of 3,200 lb. and developing 2,000 
normal rated horsepower; the Krupp 2,000-hp. turbo- 
condensing locomotive with a water-tube, marine-type 
boiler, utilizing a steam pressure of 850 lb.; the Hens- 
chel turbo-tender driven by exhaust steam from either 
a piston or a turbine locomotive, and the Ljungstrom 
type locomotive, which has been in regular service on 
the Swedish state railways since March, 1927. An ab- 
stract of the remainder of the report follows.—Editor. ] 

Other projected designs, exhibited recently by repre- 
sentatives of the Ljungstrom Company for condensing 
turbo-locomotives show horsepowers ranging from 
4,000 to 8,000 with tractive forces from 78,000 to 191,- 
000 Ib. The 8,000-hp. locomotive weighs 830,000 Ib., 
including the rear unit, and has ten driving wheels on 
each unit. A comparison is made, with the Virginian 
Mallet type, which weighs with tender 898,000 Ib. and 
develops 176,000 lb. tractive force. Steam pressures 
for both locomotives are taken as 215 Ib. per sq. in. 

Some claims made for these locomotives over exist- 
ing types are more gross ton-miles per hour owing to 
increased capacity and 25 per cent greater starting 
power with the same adhesion weight. The torque is 
considerably increased at lower speeds, thus providing 
greater hauling capacity at the same maximum output. 
Greater utilization results in fewer locomotives needed. 
Non-stop runs of 500 to 700 miles are possible. 

Full credit should be given the European railways 
and particularly to the Swedish and German engineers 
for their fearless and progressive attitude toward im- 
provement of the steam locomotive. 


Proposed turbine locomotive design 


This committee, after carefully checking the progress 
made in Europe, believes that this type of locomotive 
deserves serious consideration. A locomotive of this 
type should have many advantages over the present 
type. We believe that the best method of bringing the 
turbine locomotive to the attention of this association 
2 to make definite recommendations covering a specific 
design. 

This has been done, and we submit herewith a design 
for a 2,500-hp. steam turbine locomotive suitable for 
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either heavy passenger or fast freight service, the 
starting tractive force of this locomotive to be 100,000 
lb. and the maximum speed 65 m. p. h. 

The power for this locomotive is obtained from a 
steam turbo-electric generating unit furnishing electric 
current to motors geared to the driving axles. The 
steam turbine drives the electric generator through a 
set of single-reduction gearing. 

Steam at 400 lb. pressure and 700 deg. F. maximum 
temperature, at the turbine throttle, is furnished by a 
water-tube boiler of compact design. The exhaust steam 
from the turbine is condensed by a closed feed water 
heater, an air-cooled condenser at the front of the loco- 
motive and a combined rotary jet condenser and 
vacuum pump, having the jet cooling water cooled by 
an air-cooled radiator at the rear end of the locomotive. 

The general construction of this locomotive consists 
of a main frame of cast steel 75 ft. long carried on two 
10-wheel trucks, each truck to have three pairs of 
driving and two pairs of guiding wheels, one pair at 
each end. The greater portion of the main frame is 
to have a sheet steel housing on top of it, the cross sec- 
tion to come within the road clearance limits. 

The general arrangement of the parts of the locomo- 
tive, beginning at the front end, is the air-cooled steam 
condenser and cooling fans, steam turbine, rotary jet 
condenser and vacuum pump, electric generator, steam 
boiler, cab containing coal pulverizer and all locomo- 
tive controlling apparatus, coal bunker, water tank, 
water cooling radiator and cooling fans, an electric 
storage battery to start and operate the motor-driven 
auxiliaries, and to furnish electric current for the head- 
light and cab lighting, and an evaporator to evaporate 
all the raw water from the storage tanks, and pass it 
on as steam to the condenser. This will insure clean, 
pure feed water for the boiler. 


Transmission 


A single-unit type construction is to be used instead 
of the usual double-unit arrangement of engine and 
tender. This makes possible a well-car type design at 
the center of the main frame between the trucks and 
permits the use of a very compact design of water-tube 
boiler with comparatively large combustion chamber. 

The unit type construction eliminates the use of the 
usual drawbars, chafing plates and buffers, and hose or 
flexible metallic connections for water, air and steam 
which would be required if a two unit arrangement was 
used. A satisfactory design has been worked out for 
the main frame which has to be cast steel in one piece. 
Each truck frame is also to be cast steel of one-piece 
construction. 

Electric transmission is to be used to permit the most 
flexible arrangement and the location -of the driving 
wheels at both ends of the locomotive. This provides 
maximum weight on driving wheels and maximum 
tractive force at starting. Roller bearings are to be 
used on all driving and truck axle journals. 


Steam boiler 


The steam boiler will be of the water-tube type, of 
compact design. It will carry a maximum steam pres- 
sure of 450 Ib. and have a superheater to give a maxi- 
mum steam temperature of about 700 deg. F. The de- 
sign of the boiler is such as to provide rapid circulation 
of the water in it, which will insure maximum evapora- 
tion from the heating surface the greater portion of 
which is in the firebox. The weight of this boiler and 
the amount of water carried in it will be about one- 
third of the weight and water capacity of a standard 
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locomotive boiler. At the back of the firing end of the 
boiler an ignition pocket is provided so that powdered 
coal or oil can be used for fuel. 

Steam ash and soot blowers are to be provided for 
removing the ash and soot from the tubes in the boiler, 
an ash pan being located under the boiler firebox. The 
ashes are to be removed from this ash pan by means of 
a steam ash blower through a door provided at the front 
of the pan. 

An air heater is to be used for heating the air for 
combustion to a high temperature before it is blown 
into the combustion chamber. The air is heated by the 
waste gases from the firebox after they have passed 
through the superheater. The flow of the air through 
the heater will be counter-flow to the flow of the waste 
gases, which will provide highest air temperature and 
highest efficiency. 

A 10-hp. motor-driven exhaust fan will be used to 
provide induced draft through the combustion chamber, 
superheater and air heater and to discharge the gases 
from the top of the locomotive. 

The fuel will be powdered coal. A 50-hp. motor- 
driven unit pulverizer with a capacity of 5,000 lb, per 
hour will be located in the cab between the boiler and 
the coal hopper which has a capacity of about 15 tons. 
The coal from the storage hopper will be conveyed to 
the pulverizer by a screw conveyor similar to that now 
used on stoker-fired locomotives. The amount of coal 
and heated air entering the pulverizer can be regulated 
to suit requirements. All air for combustion is heated 
to a high temperature. About 25 per cent of this air 
will pass through the pulverizer for conveying, drying 
and heating the pulverized coal. About 25 per cent of 
the air will be blown into the coal and air pipe before 
it enters the burners. The remaining 50 per cent of 
air will be blown into the combustion chamber, as 
secondary air, at several points around the ignition 
pocket. 


Pulverized coal burners 


Three flat-flame pulverized-coal burners are to be 
used, one in the center and one on each side of the 
ignition pocket of the combustion chamber in the boiler. 
The construction of these burners is similar to a gas- 
light burner to give a turbulent, thorough mixing of the 
air and pulverized coal. 

The burners will give a short, intensely hot flame 
which will ignite close to the burner. The three burners 
will provide a wide range of capacity. The center 
burner is to be used when starting the fire or for main- 
taining heat for holding steam pressure. The two out- 
side burners are to be used when the locomotive is 
working at low or medium capacity. All three burners 
are to be used when the locomotive is worked to maxi- 
mum capacity. Each burner is to have a capacity 
range of over 50 per cent. It will not be necessary to 
dry or crush the coal before placing it on the locomo- 
tive any more than would be required for a stoker- 
fired locomotive. 


The turbine and generator 


The steam turbine will be designed to meet the shocks 
and additional stresses of operating in a locomotive. 
his will require some modification of standard en- 
gineering practice now used in laying out this type of 
equipment for stationary power plants. The turbine 
will, however, be based as nearly as possible on a unit 
of approximately 4,400 r. p. m., combining the best 
practice available. The maximum efficiency of the 
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turbine will be selected to give minimum steam con- 
sumption at full load in order to favor the condenser 
operation. Steam consumption will be about 9 lb. per 
hp.-hr. at 26 in. vacuum, and at full speed. 

The turbine will be geared to a generator operating 
at 1,200 r. p. m. or higher. The ideal speed cannot be 
determined until the design is actually laid down. 
The generator will be a d. c. machine with a field so 
arranged that the main voltage may be modified over 
a range from 650 down to a safe value for the motors 
under starting conditions. There will be an exciter on 
the shaft of the main generator to furnish current for 
the control, compressor, battery charging and auxili- 
aries. 

The motors will be arranged for series-parallel con- 
nection in order to secure maximum efficiency and the 
best operating combination for the main generator and 
the traction motors. The traction motors will be of ap- 
proximately 400 hp. rating each. The characteristics of 
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Heat flow diagram of the proposed turbo-electric 
locomotive 


the series motor are ideal for traction purposes in en- 
suring an even torque up to the slipping point of the 
wheels. The motors will absorb the full output of the 
generator at any speed of the locomotive. 


Condensers 


The condensing problem presented by this locomo- 
tive shows that it will be called upon to condense 30,- 
000 Ib. of steam per hour at a 26 in. vacuum under 
maximum operating conditions. The design will be such 
that 1/6 of this amount of steam will be bled from the 
turbine for the purpose of heating the feed water; 3/6 
of the steam will be condensed in the main air-cooled 
condensers; 2/6 will be condensed in the rotary 
jet condenser and vacuum pump. 

The condensing system will be divided into two parts: 
The actual steam condensers, which will operate at 
the front of the locomotive and will be required to con- 
dense 15,000 Ib. of steam per hour, and the water- 
cooling condensers or radiators which will be required 
to dissipate heat equivalent to 10,000 lb. of steam at a 
26-in. vacuum and which will function at the rear of 
the locomotive as a supplement to the rotary jet con- 
denser and vacuum pump. 

At the front end we have arranged to incorporate ap- 
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proximately 280 sq. ft. gross frontal area of copper 
condensers. These condensers will be built along the 
same principle as an automobile radiator, being a mul- 
tiplicity of flattened tubes over which fins are placed 
and bonded by various methods. The condensers will 
be built entirely of copper, using seamless tubing, which 
in turn will be brazed into ingot-iron or copper head 
sheets and distributor tanks. The actual condensers 
will be built in sections approximately 12 in. in width 
by 48 in. in length. These sections will be attached by 
unions to a central header and return lines. Any sec- 
tion can readily be removed for servicing or cleaning 
and replaced by merely removing two or three nuts. 
The entire system will be protected by a fine mesh 
screen ( 5 or 6 mesh) to overcome any tendency toward 
clogging due to bugs, grasshoppers and other foreign 
matter which may be carried in with the cooling air. 
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Heat balance diagram for a standard steam locomotive 


Each set of condensers will be supplemented by two 
propeller-type fans using the same principles as are em- 
bodied in aeroplane propellers. Each fan will require 
25 hp. for operation and will move approximately 150,- 
000 cu. ft. of air per min. The fans are to be arranged 
so that all air discharges upward, inasmuch as air will 
be discharged from the condensers at points over the 
fan with a velocity as high as 3,000 ft. per min. This 
would be objectionable for either downward or sidewise 
discharge when passing stations. 

A hot-well pump will be required to return the con- 
densation from the air-cooled steam condenser to the 
boiler feed pump. 

The rear cooling system will act supplementary to the 
rotary jet condenser and vacuum pump. This cooler 
will be required to do somewhat more work than the 
other end, inasmuch as on the front end you will be 
‘dealing with steam at approximately 126 deg. tempera- 
‘ture, while the cooler must handle water as low as 10 
deg. above atmospheric temperatures. For this reason 
‘the same fan equipment will be required for the rear 
-end cooler even though there are actually less heat units 
‘to be dissipated. The rotary jet condenser and vacuum 
pump and the hot-well pump will be driven from the 
‘turbine shaft. The rotary jet condenser will have a 
‘booster pump on the same shaft to return the circu- 
‘lating water to the cooling system at the rear end of 
‘the locomotive. After being cooled, the water returns 
‘to a storage tank under the cooler and is again pumped 
through the rotary jet condenser and vacuum pump. 

A closed-type feed water heater will receive steam 
:at 60 Ib. pressure, bled from the steam turbine. This 
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heater will raise the temperature of the feed water to 
about 317 deg. F. before entering boiler. A steam-jet 
heater will be used to heat the boiler feed water before 
it enters the boiler feed pump which is of the centrif- 
ugal type, turbine driven. The jet heater is to receive 
the exhaust steam from this steam turbine, the conden- 
sation from the closed type heater and the water from 
the hot-well pump, to mix with water discharged from 
the booster pump connected to the rotary jet condenser. 


Feed water heater, pump and injector 


The maximum temperature of the feed water be- 
fore entering the boiler feed pump will be 193 deg. F. 
The pump will discharge the feed water through the 
closed type heater where it will be heated to about 317 
deg. F. as stated above. A hot water injector will be 
used to supplement the boiler feed pump and will re- 
ceive water from the line supplying water to the rotary 
jet condenser and vacuum pump. 

A steam-heated evaporator, receiving steam bled from 
the steam turbine, will be used to evaporate all water 
passing from the storage tank to the rotary jet con- 
denser cooling water storage tank. The water evapo- 
rated in the evaporator will be drawn as steam into the 
rotary jet condenser and condensed and returned to the 
cooling circulating system or to the boiler as feed water. 

The evaporator is located between the coal and 
water storage and provides a positive means of puri- 
fying the water to be used in the boiler. No water 
treatment of any kind will be required for the water 
entering the evaporator. The amount of make-up for 
boiler feed would be comparatively small except when 
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Heat balance diagram of a steam turbo-electric 
locomotive 


the locomotive is used for hauling passenger trains and 
steam is required for heating. 

An electric storage battery of about 150 cells and 
about 90 kw.-hrs. capacity will be used and located at 
the sides of the water storage tank at the rear end of 
the locomotive. This storage battery is of sufficient ca- 
pacity to operate the coal-pulverizer motor, induced- 
draft-fan motor, air-pump motor and lighting system for 
about two hours. This will provide a convenient means 
of operating these auxiliaries independently of the main 
turbo-generating set or any outside source. 

A heat-flow diagram has been made to show the heat 
flow and also the cycle of operation for the water, 
steam and air used in the power generating plant. This 
diagram may at first appear complicated, but the cycle 





















5. TH Pr WZ 








June, 1928 


and the operation of the apparatus on the locomotive 
is very simple and requires the least possible attention. 


Heat balance diagrams 


Two heat-balance diagrams have been made up to 
show, respectively, the heat balance for the standard 
steam locomotive and the turbo-electric locomotive. The 
percentage of useful work obtainable from the coal for 
the standard steam locomotive, is 8 per cent as com- 
pared with 17 per cent for the turbo-electric locomotive. 
This indicates that the turbo-electric locomotive will use 
less than half the coal used by the standard steam lo- 
comotive when doing the same amount of work. 

The turbo-electric locomotive should also use very 
much less coal during stand-by time than the standard 
steam locomotive, on account of the use of pulverized 
coal for fuel. 

Horsepower, tractive-force and efficiency-speed curves 
have been made up to cover the comparison of the tur- 
bo-electric locomotives with several standard steam lo- 
comotives of about the same or greater horsepower ca- 
pacity. These curves clearly indicate that the turbo- 
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standard locomotive at any speed, due to its being able 
to work its power plant at practically full capacity un- 
der all conditions. It can, therefore, handle greater 
tonnage under all conditions. This makes the turbo- 
electric locomotive practically on a par with the electric 
locomotive, within the limits of its power plant capacity. 

The turbo-electric locomotive can operate where any 
standard steam locomotive can be used and can also be 
designed to operate over electrified zones with electric 
current received from an overhead wire or third rail. 

The turbo-electric locomotive should have many ad- 
vantages over the standard steam locomotive, particu- 
larly when equipped to burn pulverized coal, which 
should make operation practically as flexible as when oil 
is used for fuel. The standby-losses, with powdered 
coal should be very low and the time required for clean- 
ing ash pans reduced to a minimum. The operation 
should also be practically smokeless. 

The use of boiler feed water evaporated and purified 
on the locomotive should reduce the cost of water to 
a minimum. It should also reduce the labor and main- 
tenance cost for the locomotive boiler and keep it clean 











ih 


Limited by Facfor 
of Adhesion 3.33 2-6-2-2-6-2 Turbo-Electric Locomotive, Steam Pressure 450 Lb., Wheel Diam. 44" 
100 el ———-= 4-6-2 Std. Steam locomotive Cyl. 26" 28'Steam Pressure 210 Lb., Wheel Diam. 75" 


——-— 2-8-2 Std.Sfeam Locomotive Cyl. 27"x32"Steam Pressure, 185 Lb., Wheel Diam. 6!" 
—--—— 2-8-4 Std. Steam Locomotive Cyl. 28x30; Steam Pressure 240 Lb, Wheel Diarn. 63" 
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Drawbar horsepower-tractive-force-efficiency-speed curves 


electric locomotive has ‘greater tractive force at all 
speeds than the standard steam locomotive of prac- 
tically the same horsepower, and also that it has con- 
siderably greater tractive force at low speed and also 
at high speed, than a standard steam locomotive hav- 
ing considerably greater horsepower. 

lhe turbo-electric locomotive has a high tractive 
force at low speeds, as shown on the diagram, which 
gives it a distinct advantage over the standard steam 
locomotive. In other words, the turbo-electric locomo- 
tive is able to produce a greater tractive force than the 





and efficient at all times, and practically eliminate the 
necessity for boiler washing. 

The report of the committee was signed by L. P. 
Michael (C. & N. W.), chairman; G. S. Goodwin (C. 
R. I. & P.), C. H. Bilty, (C. M. St. P. & P.), W. 
O. Moody (I. C.), H. Gardner (Steamotor Company), 
G. H. Roosevelt (General Electric Company), C. D. 
Perkins (Modine Manufacturing Company), W. M. 
Sheehan (Commonwealth Steel Company), V. G. Leach 
(Peabody Coal Company), and J. Crites (Raymond 
Bros. Impact Pulverizer Co.) 


























































































Master Boiler 





Makers meet 


at Cleveland 


Nineteenth Annual Convention of Association marks 
twenty-first year of organization’s history 


of members in attendance, the nineteenth annual 
convention of the Master Boiler Makers’ Asso- 
ciation, held at the Hotel Hollenden, Cleveland, Ohio, 
May 21 to 25, was one of the most successful in its 
accomplishments of any ever held by the Association. 
There were registered about 600 members of the Asso- 
ciation, their guests, ladies and members of the Boiler 
Makers Supply Men’s Association. Of this number, 
260 were members, and 25 new members elected to the 
body. 
The sessions throughout the four days of the conven- 
tion were presided over by W. J. Murphy, division boiler 


A LTHOUGH not the largest in point of the number 


L. M. Stewart 
First vice-president 


W. J. Murphy 
President 


foreman, Pennsylvania, who was president of the Asso- 
ciation for the year 1927 and 1928. 


Opening addresses 


R. H. Flinn, superintendent of motive power, Penn- 
- sylvania, Buffalo, N. Y., was next introduced and ad- 
dressed the Association on the development of the rail- 
roads in the past ten years. During this period of read- 
justment, the boiler makers of the railroads have done 
their part in promoting the physical condition of the 
motive power of the country. In 1923, the railroads 
were faced with the necessity of reducing car shortages 
and cutting the percentage of bad order cars and loco- 
motives. In the five years following this the mileage 
of cars and locomotives between shoppings has been in- 
creased, greater car loadings have been realized, and 
neither locomotive nor car shortages have occurred at 
any time during the past year. The future development 
of the industry of the country, he said, depends on the 
ability of the transportation facilities to keep pace just 
as in the past progress has depended on transportation. 
The results accomplished have come about by definite 
planning and by the purchase of modern equipment, in- 
cluding rolling stock, locomotives and shop machinery. 
Next in the order of the program was an excellent 
paper by A. F. Jensen, president of the Hanna Engi- 
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neering Works, Chicago, on the subject “The Age of 
Riveted Steel.” The reading was accompanied by the 
showing of a moving picture film outlining the manufac- 
ture and application of rivets in a wide range of fields, 
including ship work, bridge construction, fabricated steel | 
buildings and in locomotive and car construction. 
President Murphy in his annual address stressed the 
importance of members of the Association living up to 
their responsibilities as master boiler makers, which are 
greater now than ever before. This duty can best be 
met by helping maintain a service that is pleasing to the 
public at large. This can be realized by making proper 
repairs when locomotives are in the back shop under- 








ae. 


G. B. Usherwood 
Second vice-president 


H. D. Vough 
Secretary 
going classified maintenance and by avoiding delays in 
returning engines back into service. In discussing the 
training of young men for the trade and to follow the 
older men in a supervisory capacity, the president pointed 
out that the schools were doing a great work in develop- 
ing the minds of these boys, but in the practical accom- 
plishments, of the trade, the training must come from the 
shop and through the efforts of the older men acting as 
instructors. 

As this meeting marked the twenty-first year of the 
life of the Association, the first president, George Wag- 
staff, now of the American Arch Company, New York, 
congratulated the body on reaching its majority. 
Twenty-one members of the Association were present at 
this meeting who had also been present at the first con- 
vention which was held in Cleveland in 1907. 

In his address at the second session of the convention, 
W.R. Lye, district superintendent of motive power, New 
York Central at Collinwood, Ohio, developed the thought 
that one of the greatest functions which the Master 
Boiler Makers’ Association can perform is the general 
education of apprentices in the trade of boiler making. 
He also dwelt on the value of meetings of this kind in 
promoting the knowledge and welfare of all those inter- 
ested in the trade, which in turn reacts to the betterment 
of the mechanical departments of the railroads. 
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Report on pitting and corrosion 


The first of the committee reports on the subject, 
boiler corrosion and pitting, was prepared by a committee 
composed of T. P. Madden, chairman, H. A. Bell and 
A. W. Novak. The discussion following the reading 
was entered into by a number of water-service engineers, 
including Dr. C. H. Koyl, C. M. St. P. & P.; R. C. 
Bardwell, C. & O., and R. E. Coughlan, C.& N. W. In 
addition, a number of others interested in the subject 
were present as guests of the Association. In general, 
the discussion dealt mainly with various water treatments 
that have been developed to prevent pitting and corro- 
sion, including open and closed feed water heaters, soda 
ash treatment, various electrolytic methods, among which 
was mentioned the metallic arsenic treatment for the in- 
terior of boilers developed on the Chicago & Alton. The 
subject of caustic embrittlement of boiler sheets was 
also briefly discussed, but as too little has as yet been 
determined on the causes and prevention of this latest 
boiler disease, the subject is to be discussed at a later 
convention when studies have been made of the extent 
of the trouble in locomotive boilers. C. A. Seley, con- 
sulting engineer of the Locomotive Firebox Company, 
Chicago, pointed out the value of proper circulation of 
water in the boiler as an aid in cutting down the extent 
of pitting and corrosion and explained methods adopted 
in foreign locomotive practice especially those of the 
German State Railways to avoid the difficulty. 


W. E. Woodward’s address 


On Thursday, W. E. Woodward, vice president, Lima 
Locomotive Works, Inc., Lima, O., addressed the asso- 
ciation on modern locomotive design and its influence 
on railroad operation. The talk was accompanied by the 
showing of an extensive moving picture dealing with the 
development of the locomotive in size, efficiency and 
economy from the early days. The Lima A-1 locomotive, 
typifying the great advance in modern design, was used 
as a basis of comparison with other types. 

John Doarnberger, master boiler maker, Norfolk & 
Western, chairman of the Committee on Fusion Welding, 
read the report of this committee, which described in 
detail the wide range of application of the various weld- 
ing processes since the last meeting of the association. 
The report also included specific examples of locomotive 
firebox welding, the application of boiler patches by 
means of the process and an outline of the standard 
welding practice of the Norfolk & Western. The mem- 
bers of the committee were H. H. Service, Charles B. 
Raynor, L. M. Stewart and J. J. Mansfield. 

A motion was adopted that the work of the Associa- 
tion in connection with boiler welding be brought to the 
attention of the Mechanical Division, A. R. A., which 
is preparing a welding code for railroad work. 


Address by A. G. Pack 


The Friday session opened with an address by A. G. 
Pack, chief inspector, Bureau of Locomotive Inspection 
of the Interstate Commerce Commission. 

In his remarks Mr. Pack outlined the importance of 
properly designing and building locomotives and then of 
adequately maintaining them. The Bureau of Locomo- 
tive Inspection, through the cooperation of the railroads 
and the interest of members of the association, has been 
able, since the fiscal year 1923, to report a marked im- 
provement in the condition of locomotives coming under 
the jurisdiction of the Locomotive Inspection Law. 
Statistics of the Bureau show that in 1923 the percentage 
of lomomotives inspected and found defective amounted 
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to 65 per cent, while the number of accidents was 1,348. 
During the first nine months of the present fiscal year 
the number of defective locomotives amounts to only 
25 per cent and the number of accidents in 322. 

These results were obtained through more thorough 
inspection and timely and proper repairs. One class of 
accidents, however, gives special concern—boiler explo- 
sions caused by crown sheet failures. The severity of 
such explosions may be expected to increase in propor- 
tion to the increasing size of boilers and higher steam 
pressures. Much can be done to alleviate this situation. 

The use of the safest practicable firebox construction, 
especially within the area which may be exposed to over- 
heating due to low water; the application of modern ap- 
pliances such as thermic syphons, the application and 
working of which is now well established; the use of 
reliable feed-water appliances which may be conveniently 
operated and the working of which may be determined 
without the necessity of enginemen endangering their 
safety by leaning far out of the cab window; the con- 
struction, application and maintenance of water glasses, 
water columns and gage cocks that will accurately reg- 
ister the water level in the boiler under all conditions of 
service, so located and maintained that the engineer 
and fireman may obtain quick and accurate readings 
from their usual and proper positions in the cab with- 
out materially detracting their attention from other im- 
portant duties, will do much to prevent and relieve the 
distressing results from crown sheet failures caused by 
low water. 


Other reports 


The subjects of other committee reports which were 
presented and discussed at the convention are as follows: 
Cleaning scale from crown bolts, K. E. Fogerty, chair- 
man; Scaling locomotive boilers with tubes and flues 
removed, I. J. Pool, chairman; What-are the advantages 
of combined water-tube and fire-tube boilers over the 
stayed type? Walter R. Hedeman, chairman; Effect of 
long locomotive runs on life of firebox, staybolts and 
flues, O. H. Kurlfinke, chairman, and Is the use of self- 


feed roller expanders injurious? W. N. Moore, chair- 
man. 


Election of officers 


Contrary to usual custom, the election of officers was 
held at this point in the program instead of on Friday as 
it had been scheduled. The officers elected for the com- 
ing year are as follows: 

President, L. M. Stewart (Atlantic Coast Line), Way- 
cross, Ga.; first vice president, George B. Usherwood 
(New York Central) Syracuse, N. Y.; second vice presi- 
dent, K. E. Fogerty (Chicago, Burlington & Quincy), 
Aurora, IIl.; third vice president, F. T. Litz (Chicago, 
Milwaukee, St. Paul & Pacific), Milwaukee, Wis. ; fourth 
vice president, O. H. Kurlfinke (Southern Pacific), San 
Francisco, Cal.; fifth vice president, Ira J. Pool (Balti- 
more & Ohio), Baltimore, Md.; secretary, Harry D. 
Vought, 26 Cortlandt street, New York, and treasurer, 
W. H. Laughridge (Hocking Valley), Columbus, Ohio. 

Executive board: A. F. Stigimeier (New York Cen- 
tral), Albany, N. Y., chairman; (One year) M. A.: Foss 
(New York, New Haven & Hartford), New Haven, 
Conn.; John Harthill (New York Central), Cleveland, 
Ohio; George G. Fisher (Belt Railway), Chicago, IIl. 
(Two years) A. F. Stiglmeier ; C. H. Browning (Grand 
Trunk Western), Battle Creek, Mich.; George L. 
Young (Reading), Reading, Pa. (Three years) R. A.’ 
Pearson (Canadian Pacific), Calgary, Canada; Charles 
J. Longacre (Pennsylvania), Elizabeth, N. J.; W. N. 
Moore (Pere Marquette), Grand Rapids, Mich. 
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Locomotive inspection rules 
—An answer 


Loratn, OuI0. 
To THE EDITOR: 

The inquiry by J. H. Alexander which appeared on 
page 289 in the May issue of the Railway Mechanical 
Engineer, as to the extension of time on a locomotive 
when it has been out of service 30 days is one that has 
caused much confusion. Interpretation of the rules 
governing the inspection of locomotives tells us that no 
extension of time is granted for other than one full 
calendar month. Therefore, if a locomotive is taken 
out of service on the twenty-second day of February, 
it must remain out of service until the first day of April 
before any extension can be claimed. Interpretation of 
the rule governing locomotives out of service is given in 
Rule 17, Paragraph D. It must also be noted on the 
back of Form 1047A each month until such time the lo- 
comotive is due for its annual hydrostatic test required 
by Federal law. 

JosEPH SMITH 


One method of handling 
hard grease 


Fort WILLIAMS, ONTARIO 
To THE EDITOR: 

“Shop superintendent” in the April issue of the Rail- 
way Mechanical Engineer requested information as to 
the pressing of hard grease, into suitable cakes for 
driving box cellars of various sizes and shapes. Re- 
cently the Canadian Pacific made a change in the grease 
specifications which made it necessary to employ dif- 
ferent methods of handling the grease, because of its 
changed consistency. We abandoned the old method of 
forming the grease cakes and made an air-operated 
press for this work. 

With this press we do not form the complete cake at 
one operation, but form it into two rectangular sections 
with one corner of each shaped to fit the contour of a 
driving wheel axle. This simplifies the forming opera- 
tion and adds to the convenience of handling when 
placing the cakes in the grease cellars. We also form 
a flat cake 1 in. thick and 4% in. wide with a length 
equal to that of the cellar which is used to replenish the 
grease in the cellar. These cakes are applied by raising 
the grease from the follower plate and slipping the flat 
cake in place next to the follower. 

Under usual conditions, we can form 24 of the full 
sized sections in one hour. If the grease is extremely 
cold, it takes a little longer. We do not receive the 
grease in barrels, but in boxes each containing 50 Ib. in 
bricks 6 in. by 12 in. by 30 in. These can be fed into 
the press without any cutting or separating. 
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The grease removed from the cellars at general re- 
pairs and that received from the enginehouse is sent to 
this press, reclaimed and used again in freight locomo- 
tive cellars only. The waste from reclaiming is prac- 
tically nil. 

The reclaiming process consists of pressing the grease 
through a perforated plate with %4-in. holes drilled 
closely together and countersunk on the inside. All the 
foreign matter in the grease will collect around the 
countersunk holes and gradually close the perforations. 
The plate is then cleaned. No other process is neces- 
sary in the reclaiming. After the grease passes through 
the plate, it is again formed in bricks and is ready for 
use. 

The grease press is actuated by a 16-in. driving brake 
cylinder and an 8-in. car brake cylinder, with a pressure 
of 90 lb. It is controlled with a three-way cock. We 
put a bushed gland on the non-pressure head and oper- 
ate both strokes with air. The back stroke is made 
much more satisfactorily than if operated by a strong 
spring. 

F. W. SADLEIR 


General foreman, Canadian Pacific. 


Removing condemned car 
wheels—An answer 


New Haven, Corn. 
To THE EDITOR: 

A question was asked by Mr. Elder in the March issue 
of the Railway Mechanical Engineer in regard to inter- 
pretation No. 6, Rule 98, of the interchange rules. The 
phrase he referred to—‘‘The owner shall assume the 
expense of renewal of both wheels”—means that the 
car owner shall assume the expense of the wheels in so 
far as the material is concerned. The defect-carding 
road is responsible for the labor. Journal bearings, box 
bolts and dust guards, if used, may also be billed against 
the defect card. If the car owner could not bill for 
labor, etc., the defect card would be invalid. This in- 
terpretation 6, Rule 98, was changed because the A.R.A. 
was convinced that the car owner should assume re- 
sponsibility for both wheels, if one wheel was con- 
demned on account of owner’s defect. This is no more 
than just. 

Interpretation 13, Rule 107, should answer Mr. 
Elder’s question as far as labor is concerned. Rule 65 
states that the delivering line is responsible for journal 
bearings, box bolts and dust guards if renewed when 
responsible for a change in either the wheels or axles 
under the car. 

It is true that the defect carding line may not be the 
delivering line, but the same principle is applied. See 
interpretations 4, 10 and 13, Rule 98, of the A.R.A. 
Rules of Interchange. James McDonNELL 
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Refinements in shop equipment design 


Equipment Number of the Railway Mechanical 

Engineer, marks the passing of another year in 
the development and refinement of machine tools and 
shop equipment suitable for railway shop utilization. 
The trend of machine tool design has continued to be 
one of refinement and, in general, improvements con- 
tinue to follow three main lines: (1) Refinement of 
design to assure long sustained efficiency with minimum 
attention while running, and few and short interruptions 
of service for adjustments and renewals; (2) the ap- 
plication of anti-friction bearings, and (3) better lubri- 
cation of all bearings. 

Flood lubrication is rather generally applied to gear 
boxes. Pressure-gun greasing is used in many tools for 
isolated rubbing surfaces. Full force-feed oiling of a 
whole machine has also been accomplished. Either a 
circulating or “one-shot” system is used for the pur- 
pose. The ultimate objective is the elimination of 
hand-oiling. The application of hydraulic power to 
machine tools is also in evidence, particularly on drill- 
ing and grinding machines. Hydraulic drive has also 
been applied to a line of milling machines during this 
period. Self-contained motor drive is now the rule, 
rather than the exception, and the pulley drive is usu- 
ally optional. 

During the past year, no single-purpose machine es- 
pecially designed for railway work has been placed 
on the market. The manufacturers who give attention 
to railway tools have mostly bent their efforts in the di- 
rection of refinements in established designs. These 
_ refinements have covered improvements in the driving 
mechanism through the use of anti-friction bearings on 
the rotating shafts; multiple electric motors, each fur- 
nishing power directly for a single function, instead of 
a single motor driving through complicated gearing; 
clutches of greater capacity and better design; more ef- 
ficient lubricating systems, and built-in work-handling 
devices. Consistent improvement has been made in the 
application of push-button control for starting, stopping, 
jogging, traversing and feeding. 


, \HE appearance of this, the twelfth annual Shop 


Refinements made in railway machine tools 


A rod miller, in which the cross-rail down feed is 
independent of the table feed in amount and direction, 
was placed on the market. Two wheel lathes were re- 
designed, one to contain fewer gears and shafts to ob- 
tain the desired range of speeds, and the other equipped 
with automatic driver dogs. A driving-box boring and 
facing machine was redesigned to provide a central oil- 
ing system. Of particular interest is the development 
of a car-wheel boring and hub-facing machine that has 
been provided with a power backward and forward 
movement of the upper frame to facilitate loading and 
unloading. Hydraulic feed to the carriage is now 
available on one make of axle lathe. A 90-in. journal 
turning lathe has been redesigned to include an equaliz- 
ing driving head and multiple toolholder. The range of 
a machine for cutting keyseats in locomotive crossheads, 
piston rods and axles has been enlarged to take in the 
milling of keyseats in smaller jobs found in locomotive 
repair shops. 


Lathes equipped with anti-friction bearings 


In the development of lathes, a number of modernized 
models in both the engine and turret type, have been 
brought out. In practically all cases, alloy-steel gears, 
anti-friction bearings and simplified control are fea- 


tured. Either ball or roller bearings are being applied 
to the headstock or spindle. The trend in the design of 
turret lathes is to make them fully automatic and to 
meet the demands for machining a variety of parts for 
both bar and chuck work. 

As usual, many grinding machines were placed on the 
market during the past year. The application of hy- 
draulic power to the table feed is particularly in evi- 
dence. Several special grinding attachments were de- 
veloped for handling locomotive parts. 

The slotter has also come in for improvement in de- 
sign to increase the scope of its operation. An angle- 
cutting, traveling-head slotter has been designed to per- 
mit a 15-deg. adjustment of the cutter head on each 
side from the center, making the slotter universal. 

Several improved types of planers and shapers were 
introduced during the past year. The improvements 
made have largely been refinements. In order to make 
it convenient for the operators to work from both sides 
of the planer, one manufacturer has provided dual con- 
trol. Several special fixtures for holding locomotive 
parts on the shaper have also been designed. 

The principal development in milling machines has 
been the application of dual feed control and direct- 
reading dials to indicate the rate of feed and speed 
engaged. Hydraulic feed has been supplied by one 
manufacturer. 


Machines for making repairs to three-cylinder 
locomotives 


During the past few years, the railroads have pur- 
chased many three-cylinder locomotives. Existing ma- 
chine tool equipment has not been suitable for handling 
the machining required on the crank axle. This situ- 
ation has resulted in the development of special fixtures 
and machines. A journal-turning and quartering at- 
tachment has been developed for machining the crank 
axle on a journal-turning machine. A wheel press has 
been designed to provide for the offset axle when de- 
mounting and mounting wheels. A new portable 
crank-pin turning machine has been developed for use 
on the three-cylinder crank axle. 

The principal development in woodworking ma- 
chinery has been the continuance in the refinement of 
the safety devices to protect both the operators and the 
work. Anti-friction bearings are also being applied to 
this class of machinery. 

Material handling equipment, particularly electric 
trucks, have been refined and in some instances, de- 
signed to meet conditions peculiar to railway . shops. 
Anti-friction bearings have been applied wherever pos- 
sible, to monorail cranes and electric trucks. An elec- 
tric truck has been placed on the market which was de- 
signed to be manceuvered in restricted quarters so com- 
monly found in railway shops. High pressure lubrica- 
tion has been applied to both cranes and trucks. 

There have been several marked trends in the design 
of welding equipment. The trend in the design of elec- 
tric welding equipment has been toward inherently- 
regulated, single-operator machines. The increasing 
use of welding in railway shops has resulted in the de- 
sign of many portable electric welding machines. Two 
years ago, the new process of welding with atomic- 
hydrogen was announced. During the past year a 
welding outfit was placed on the market which makes it 
possible to weld by this process. Considerable equip- 
ment was also placed on the market for the utilization 
of illuminating gas as a welding medium. 
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Landis plain hydraulic gap grinder 


on the market by the Landis Tool Company, 
Waynesboro, Pa., was especially designed for 
railroad shops but it may be used for any work having 
projections. The swing in the gap is always 40 in., but 
the width of the gap and its location along the work 
table may be varied to suit the purchaser’s requirements. 
In the majority of instances, however, the gap is 18 in. 
in width and located at the headstock end of the table. 
The machine will handle new or worn piston rods, 
valve yoke stems, axles and .many other parts. 
The bed is made in two ‘sections, the rear section 
being common to all 16-in. ‘gap machines, regardless of 


, \HE 16-in. plain hydraulic grinder, recently placed 


shaft extends through the rear bed section to the left 
side where it drives the water pump and the d.c. gen- 
erator, should one be required. . 

A low pressure, variable flow oil pump of Landis de- 
sign furnishes the hydraulic power. It is so constructed 
that by means of a single control at the front of the 
machine the area of the pump chamber may be varied 
so that it will pump only the amount of oil required for 
any desired traverse speed. The use of roller bearings 
insures smooth operation. 

A continuous hydraulic motor, also of Landis design, 
drives the work carriage at any desired speed from 12 
to 240 in. per min. A steel worm on the end of the 

















The Landis 16-in. plain hydraulic gap grinder 


length. A portion of the base of the front section 
forms a reservoir for the oil, while the water tank is in- 
tegral with the rear section. Adjustable leveling blocks 
are furnished to facilitate leveling and alining. 

The grinding wheel head, which regularly carries a 
30-in. diameter grinding wheel, is of massive propor- 
tions and is rigidly supported by the rear bed section on 
a vee and a flat guide with chilled surfaces. It is 
equipped with specially designed adjustable bronze cap 
bearings, mounted in such a manner that there is no 
possibility of temperature changes affecting the adjust- 
ment. These bearings are automatically lubricated 
under pressure from a pump driven by the spindle it- 
self. Provision is also made for positive lubrication 
on the thrust bearings at all times. The standard 16-in. 
plain wheel-head mechanism is used, except that the 
slide is raised to take care of the increased swing. 

The grinding wheel spindle, which is made of heat- 
treated alloy steel, is driven from the end—a design that 
permits a change of driving pulleys to compensate for 
wheel wear. One extra pulley is furnished with the 
standard equipment. 

The grinding wheel feed is automatic or by hand—in 
either case through a screw and a long bronze half-nut. 
This gives a very accurate and sensitive movement. 
The automatic wheel feed is actuated by hydraulic 
pressure working through a small rotary motor located 
on top of the wheel head. At each reversal of the work 
carriage, a small cam is rotated, which trips the feed 
pawl. 

The main drive motor is mounted on the rear bed sec- 
tion with the pulley directly in line with the pulley on 
the wheel spindle. A Tex-rope drive, consisting of 
eight Tex-ropes, conveys the power to the grinding 
wheel spindle and the traverse oil pump. The oil pump 


motor shaft transmits the power to a rack on the under 
side of the carriage through a bronze worm gear and 
pinion. By utilizing a back-gear arrangement, the tra- 
versing speed may be reduced quickly to about one-fifth 
the fastest speed. A lever on the front of the machine 
engages the back gear, while in its neutral position it 
disengages the hydraulic traversing mechanism when 

















Grinding a piston rod on the Landis gap grinder 


the hand traverse is to be used. This low-speed tra- 
versing of the carriage has been incorporated into the 
machine to insure smooth, steady movement at ex- 
tremely slow speeds for truing the grinding wheel. 

The gapped work carriage traverses on a vee and a 
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flat guide, spaced so as to give solid support. 
bearings are protected from grit and water and are 
lubricated from oil reservoirs with rollers at intervals 
in the bed. A rack on the front carries the reversing 
dogs. Asa swivel table is not used, the headstock, foot- 
stock and work rests are clamped directly to the work 


The guide 


carriage. Tarry of the carriage at reversal points is 
accomplished by a control piston on the end of the re- 
versing plunger. Provision has been made for regu- 
lating the amount of tarry at these points by a needle 
valve. 


The headstock is driven by an adjustable-speed motor 
which is specially balanced so that all possibility of 
vibration is eliminated. The drive is through a Tex- 
rope, a hardened and ground steel worm and a special 
alloy bronze worm gear, mounted on the face plate. 
Both the face plate and worm are carried by anti-fric- 
tion bearings. A field rheostat at the front of the ma- 
chine controls the work speed. Sensitive control of the 
work rotation is provided by an automatic control panel 
operated through a limit switch in connection with the 
start and stop lever. As it is advanced from its neutral 
position, the start and stop lever first starts the head- 
stock and then the work-carriage traverse. When the 
lever is moved in the opposite direction, the reverse cycle 
takes place. 

The footstock is adjustable by a rack and pinion along 
the entire length of the bed. For maintaining aline- 
ment, it is provided with a lateral adjustment which is 
sometimes utilized for grinding the tapered ends of 
piston rods. The spindle of ample proportions is ad- 
vanced or withdrawn by a large hand wheel operating 
through a pair of reduction gears, completely enclosed. 
A lever on top of the footstock base locks the spindle in 
position. 

An auxiliary attachment for quickly grinding the 
tapered ends of piston rods without disturbing the regu- 
lar set-up, may be furnished if desired. It fits on the 
machine at the left side of the wheel guard and operates 
on a compound slide arrangement. The traversing move- 
ment is actuated hydraulically through the medium of a 
piston and cylinder. A hand wheel regulates the move- 






ter and reamer grinders manufactured by the 

Greenfield Tap & Die Corporation, Greenfield, 
Mass., have the same knee, cross slide, and longi- 
tudinal and swivel table construction as used in the No. 
2 grinder. 

The base and standard are combined in one casting 
upon which the head swivels. The extra broad knee is 
splined to the standard, thus preventing any loss of 
horizontal adjustment of work while feeding the knee 
up or down. The table swivels upon the longitudinal 
slide and is graduated on the right end, each graduation 
representing a taper of % in to 1 ft., so that it may be 
set at the proper angle for taper work. The longi- 
tudinal motion is operated by a rack and pinion gear, 
and the cross movement by a feed screw the dial of 
which reads in .001 in. 

The table has no overhang but is supported its entire 
length by the longitudinal slide, a heavy casting braced 
and stiffened internally. This slide, in turn, rests for 
more than two-thirds of its length upon the cross slide. 
'The various hand wheels, which control the operation 


Te Nos. 3 and 3-U Universal motor-driven cut- 
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ment of the auxiliary wheel toward or away from the 
work. When this attachment is not in use, the auxiliary 
wheel may be moved back so that it will clear the piston 
head. 

The water pump is of the centrifugal type. It is 
compact; its bearings are fully protected from water 
and it is powerful enough to deliver an ample quantity 
of coolant to the work at all times. 

The electrical equipment consists of a 2-hp., 500 to 














The headstock is driven by a 2-hp. adjustable-speed 
electric motor 


2,000 r.p.m. adjustable-speed headstock motor with a 
field rheostat, automatic control panel and limit switch, 
and a 25-hp., 1,150 r.p.m. constant-speed main driving 
motor, a.c. or d.c., with either automatic or manual 
starting equipment. 

If direct current for the adjustable-speed headstock 
motor is not available in the shop, facilities are pro- 
vided for mounting a d.c. generator on the rear of the 


machine driven through a chain and sprocket from the 
water pump shaft. 


of the machine, are all directly before the operator. 

The spindle is driven by an enclosed motor mounted 
integrally with the main spindle. The entire head swiv- 
els on top of the standard and may be easily and quickly 
adjusted for different classes of grinding. 

The spindle, which carries the motor, is equipped 
with large size ball bearings, a single row at one end 
and a double row at the other arranged to handle 
both radial and thrust loads. It has a taper hole at 
each end for the wheel holders. The wheels are carried 
on accurately ground taper centers which, after being 
removed from the spindle, will run true when replaced. 
Guards, which may be easily and quickly removed when 
desired, are provided for the wheels. Means are also 
provided for locking the spindle to facilitate changing 
the wheels or holders. 

Ventilation of the motor is through an intake in the 
base of the machine and up through the hollow stand- 
ard, thus eliminating the chance of chips being drawn 
into the motor and causing excessive wear on the bear- 
ings. The machine is regularly furnished with a 220-volt, 
3-phase, 60-cycle, alternating current motor. Other mo- 
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tors can be furnished with this machine when desired. 
The No. 3-U universal grinder is the No. 3 with the 
addition of cylindrical, internal and surface grinding 
attachments. 
The feature of the No. 3-U is the arrangement for 
driving the work for cylindrical and internal grinding. 

















Motor driven cutter and reamer grinder 


In place of belts or extra motor, a simple flexible shaft 
drive is used. 

To use either one of these attachments, it is only 
necessary to remove the left wheel holder and substi- 
tute a similarly tapered plug by which power is trans- 
mitted through a reducing gear and a flexible shaft 
direct to the actual attachments mounted on the table. 

For cylindrical grinding, the shaft enters a special 
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headstock which is substituted for the regular one. This 
headstock carries the work on a dead center and drives 
it by dogs from a face plate. For the actual grinding, a 
9-in. by %-in. wheel is substituted for the ordinary cup 
wheel. 

The same reducing gear and flexible shaft is used in 
internal grinding as in the cylindrical grinding attach- 
ment. The shaft drives a three-jaw universal chuck 
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Sharpening a cutter using a cutter holder with an adjustable 
tooth rest on the table 


which is mounted on the regular bracket used for cut- 
ter grinding. 

The internal grinding spindle is mounted on a brack- 
et which is attached to the lower part of the motor 
head. 

A pulley is substituted for the grinding wheel on 
the right wheel holder, from which the internal grinding 
spindle is driven by an endless web belt. Tension ad- 
justing nuts in the spindle bracket assure even tension 
on the belt throughout its life. 


Hendey 32-in. crank shaper 


the 32-in. crank shaper manufactured by the 

Hendey Machine Company, Torrington, Conn. 
The driving mechanism is constructed as a unit. The 
speed gear box is bolted to the right side of the column. 
It carries two alloy steel shafts which run in ball or 
roller bearings, and on these shafts are mounted the 
eight hardened alloy-steel speed-change gears which 
give four speeds. The ends of the gear teeth are round- 
ed to facilitate the shifts. These same shafts extend 
into the column and carry the back gearing, with one 
shaft following through into engagement with the driv- 
ing pulley or sprocket. This driving mechanism is com- 


; UTOMATIC lubrication is provided throughout 


pletely assembled as a unit before it is placed in po- 


sition. 
Power transmission from the pulley to the shaft is 
through a patented combined friction clutch and brake, 


controlled and operated by the long horizontal lever 


extending to the front of the machine. 


The friction clutch is of the self-energizing type 
which reacts against any slipping tendency by increasing 


its driving capacity. As the rocker arm has to transmit 
power to the ram, it occupies a position of first im- 
portance in the shaper mechanism. It is of double I- 
beam construction. The arm is pivoted in the base, at 
which point its weight is taken away from the ram. 
This bottom pivoting also neutralizes the tendency of 
the crank pin to raise the arm on the first half of the 
cutting stroke and exert unnecessary pressure on the 
ram ways. 

The steel connecting link between the arm and the 
ram is of box form. When in action, it exerts a down- 
ward pull on the ram and so tends to counteract the 
upward thrust of the cutting tool. 

The sliding block has a glass-hard working surface 
and is fitted to the ways in the arm by a special process. 
This special fitting, together with the flood lubrication 
of the armways, gives an ideal working condition. 

The ram has a 50-deg. angle for the bearings in the 
column. The ram gib and cap are cast in one piece, 
which, in addition to possessing inherent rigidity, pro- 
vides for a complete horizontal take-up through a single 
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adjustment. Ample force-feed lubrication to the ram- 
ways insures free running. 

The tool-head swivel is held in any position by two 
binding plugs spaced 120 deg. In addition, a third bind- 
ing plug at the bottom of the swivel is used when draw- 
cutting. The tool slide has a binder to keep it from 
moving when cross-feed cutting. 

A taper gib with a single screw adjustment takes up 
the wear of the slides, and the upward thrust on the 
screw is taken by a large collar nut below the crank 
handle. A friction safety stop is provided for the 
power down feed. 

The cross rail is double-walled with a bearing 21 in. 
high on the column. It is narrow gibbed in the space 
between the column uprights. The clamps for the rail 
hold it in close sliding contact with the column through 
countersunk screws, preventing dirt or chips from work- 
ing down between the surfaces, while heavy binding 


bolts lock the rail securely to the column when taking’ 


a cut. 

The nut for the elevating screw has a suitable ball- 
thrust bearing to reduce the frictional load when the 
rail is being raised. A metal guard on the cross rail 
protects the ways on the column from chips and dirt. 


The table support employs a new and positive method 
of adjustment, easily and quickly made from the front. 
The mechanism consists of two racks having ratchet 
teeth, and a wedge. One of the racks travels with the 
table, the other has a floating connection with the brace, 
and the wedge is operated by the hand nut near the 
bottom of the brace. After the table has been brought 
to position, the wedge elevates the floating rack into 























The lubrication of the Hendey 32-in. crank shaper 
is fully automatic 


proper contact with the table rack and then they are 
rigidly bolted up to the brace. This support will hold 
the table without slippage under any condition. The 
front of the brace travels on a shoe bolted to the shaper 
base and held in alinement with the cross rail. 

With driving pulley running at 550 r.p.m., the stroke 
range is from 7 to 107 per minute through a series of 
eight speeds. To change the length of the stroke, a 
hand crank is applied to the end of the adjusting shaft, 
which operation automatically releases the shaft lock, 
enabling the operator at once to make the desired 
stroke change. The removal of the crank likewise 
automatically clamps the shaft in position. 





The cross feed takes place on the reverse stroke only 
and is of the slow motion type, functioning through the 
entire return stroke without shock. 

All the feed changes are made at the end of the 
cross rail by a double-handle crank controlling a link 
motion. The amount of feed can be changed while the 











machine is in motion. A large diameter dial gives the 
feed changes in thousandths, the range being from .010 
in. to .150 in. 

The ball handle on top of the feed case engages, stops 
and reverses the feed, and shows the direction of feed. 
The feed mechanism is automatically oiled. 

A motor of either 10 or 15 hp. may be used, depend- 
ing on the class of work to be done. The motor should 
be of the constant-speed type of from 1,200 to 1,800 
r.p.m. The motor bracket is firmly bolted to the col- 
umn ahd the base of the machine, and provides for easy 
setting of the motor to secure both the alinement and 
the center distance of the sprockets. 

A silent chain, concealed in an oil-tight case, trans- 
mits power to the drive shaft of the shaper. The chain 
and sprockets are automatically oiled from the main 
lubricating system and the operation practically noise- 
less. 


by 


Britain, Conn. The hoist supports its load on large 
roller bearings enclosed in cages. The gear system is 
composed of heat-treated cut gears instead of cast or 
malleable gears. 

The hand wheel-shaft and driving pinion bearing are 
supported beyond the intermediate gears. A _ solid 
pressed-steel suspension system is used, thus eliminating 
malleable iron and steel straps. The pressed-steel plate 
construction, consisting of three full-sized plates, car- 
ries the load friction units and the gear train, respec- 
tively. All of the friction members and the gear train 
are enclosed in dust-proof cases. The driving pinion 
does. not run through the loadwheel shaft, thus making 
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Cutting a keyway 

























Spur-gear hoist with roller 
bearings 


SPUR-GEAR chain hoist equipped with roller 
bearings, has recently been placed on the market 
the Union Manufacturing Company, New 
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it possible to provide an unusually heavy gear pinion. 

The ball-bearing bottom hook has a quickly detach- 
able swivel which is made in two forgings, interlocking 
with the chain link and carrying the load. The bolt acts 
simply as a binder to clamp the swivel halves together. 
The heat-treated forged safety hooks will open grad- 
ually under excessive overload, giving sufficient time to 
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The Union roller-bearing, spur-gear chain hoist 


lower a load in safety before the hook opens beyond 
the danger point. 

High-carbon steel, electrically welded, die-formed 
chain is used throughout the hoist. The roller load 
chain guide pockets the chain with a minimum of fric- 
tional loss. A one-piece malleable iron hand chain guide 
is used. The chain can be easily removed without de- 
taching the guide. , 

The hoist is provided with a complete oiling system, 
employing self-cleaning and closing oil cups. Each 
hoist is tested to 150 per cent of its rated capacity. The 
hoist is available in capacities ranging from ™% to 20 
ton. 


Roller bearing heads for board 


drop hammers 


A FTER confirming the work of its engineers by over 
a year’s test in actual forge shop service, the Cham- 
bersburg Engineering Company, Chambersburg, Pa., an- 
nounces the application of roller bearings to the rolls of 
its board drop hammers. This improvement represents 
a gain, not only in considerable saving of power and in 
better maintenance of alinement, but also in the elimi- 
nation of interruption of operation for oiling and chang- 
ing bushings. 
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The hammers are usually oiled at least twice daily, 
and then lubrication is not always complete, even though 
there is a surplus of oil that finds its way to the boards, 

















The roller-bearing head now used on Chambersburg board 
drop hammers 


shortening their life materially. The packing of the 
roller bearings insures good lubrication over long peri- 
ods without the oil reaching the boards, thus lengthen- 
ing their service life. 


A venturi suction type locomo- 


tive fire kindler 


VENTURI suction type locomotive fire kindler has 
been added to the complete line of venturi suction 
torches and rivet heating forges manufactured by the 
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The Hauck venturi suction type approved locomotive 
fire kindler 


Hauck Manufacturing Company, 134 Tenth street, 
Brooklyn, N. Y. This appliance is approved by the 
Underwriters’ Laboratory because there is no air pres- 
sure in the tank or in the oil hose. The shop air line is 
attached directly to the burner air linc, and the fuel oil 
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is syphoned from the tank. These safety features pro- 
tect the men. 

The fire kindler burns light and heavy grades of fuel 
oi] with compressed air at 50-lb. pressure per sq. in. and 
up. It is claimed that it will kindle a locomotive fire 
in three to five minutes with about two gallons of fuel 
oil. The flat burner handle is of seamless pressed steel 


RAILWAY MECHANICAL ENGINEER 








Vor. 102, No. 6 


and 5 ft. long to reach to all parts of the firebox. The 
high pressure air and oil resisting hose are each 15 ft. 
long. Cleveland pneumatic quick couplings are used on 
the air hose. The tank is of 20-gal. capacity, equipped 
with a steam preheater for heating the heavier oils in 
cold weather and mounted on 30-in. roller bearing 
wheels. the net weight of the entire equipment is 205 Ib. 


A new industrial tractor 


Racine, Wis., has developed and placed on the 

market a new industrial tractor for use in freight 
houses, railway shops, storehouses and other places 
where materials are to be moved on trailers. The ma- 
chine has been built compact and low to permit its oper- 
ation in close quarters and under small clearances. It 
is said that it can be turned completely in a radius of 
10 ft. and has great stability. 

The tractor is equipped with a pulley so that it may 
be used to operate belt-driven machines as well as for 
hauling. Its power is rated at 12 hp. at the drawbar 
and 20 hp. at the pulley, with an ample reserve for emer- 
gencies. The engine is supplied with a quick-acting 
throttling governor to regulate the speed of the engine 
quickly for variations in load. Approximately two- 


Y \HE J. I. Case Threshing Machine Company, Inc., 


thirds of the weight of the tractor is borne by the rear 
wheels, which have rubber tires and are cast hollow so 
that they may be filled with 400 to 500 Ib. of sand when 
necessary to secure additional traction. 

A spring seat with a back is provided for the driver, 
from which he has a good view and is within easy reach 
of all of the necessary controls. 


The arrangement of 





Providence, R. I., has recently placed on the mar- 
ket a new line of spiral shell end mills and an 
improved combination bevel. 


, \HE Brown & Sharpe Manufacturing Company, 


The end mills, which are 














A combination bevel for toolmakers, patternmakers and 
draftsmen 





made of high speed steel, are stocked in 14 sizes, the 
diameters ranging from 1% in. to 6in. Arbors can be 





A spiral shell end mill and combination bevel 

















A tractor for use in close quarters 


the machine is said to be so simple that it can be oper- 
ated or adjusted by anyone with ordinary ability and 
the steering gear is designed to move the front wheels 
quickly without permitting them to jerk out of control. 
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A spiral shell end mill of high-speed steel 





furnished to accommodate these cutters for use on 
Brown & Sharpe milling machines equipped with 
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threaded or taper-nose spindles, and on all milling ma- 
chines having the standardized spindle end. 

The feature of the combination bevel is the two posts 
which make possible an unobstructed view of any angle 
at which the blades may be set. These posts also give 
clearance for scribing or drawing lines the full length 
of the blades. They also make possible the use of the 
blades on alternate sides of a projection up to 7% in. 
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The back of the tool is flat and can be laid directly 
cn the work. The clamp nuts are so designed that the 
blades can be moved freely, without looseness, or 
locked securely. 

The blades, ground on all sides, are of steel and their 
ends are ground accurately to angles of 30 deg., 45 deg., 
60 deg. and 90 dey. To decrease the weight of the tool, 
the posts are made of a light metal. 


A small size angle compound air compressor 


recently placed on the market by the Sullivan 

Machinery Company, 122 South Michigan ave- 
nue, Chicago, differs in details of construction from the 
10-in. and larger sizes of compressors previously de- 
scribed in the Railway Mechanical Engineer. These 
compressors are available in units as small as 300 cu. 
ft. displacement and in pressures from 50 to 1,000 Ib. 
per sq. in. 

The main frame consists of a substantial, one-piece 
casting, strongly ribbed and braced throughout. Accu- 
rately bored guides, both vertical and horizontal, are 
provided for the crossheads. The frames are faced 
and counterbored at one end and the top to receive the 
horizontal and vertical cylinders and to hold them in 
close alinement. The lower part of the main frame 
forms a reservoir for lubricating oil which is subse- 


r “HE 8-in. stroke angle compound air compressors 
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The Sullivan WN-31, motor-driven, 8-in., angle compound 
compressor 


quently pumped to all of the bearings. All of the bear- 
ings may be adjusted or replaced through inspection 
plate openings. 

The main bearings are of ample size and of two- 
piece, removable babbitt-box construction. They can 
be readily adjusted or replaced entirely through the 
opening provided in the main frame. 

The crosshead is a strong casting, provided with re- 
movable shoes, the faces of which are turned to fit the 
bore in the frame. These shoes seat on the crosshead 





on inclined machined surfaces so that adjustment for 
wear on both the top and bottom guides is gained by 
sliding the shoes along their seats by screws provided 
for this purpose. 

The connecting rod crank pin end is of the marine 
type, provided with bronze-backed babbitt-lined boxes 
readily removable for inspection or replacement. The 
crosshead erid of the rod is slotted and provided with 
wedge adjusted bronze boxes. The crankshaft crank 
pin accommodates both connecting-rod boxes side by 
side. Counter-weights are provided which equalize the 
weight of the reciprocating members. The centrifugal 
effect of these weights neutralizes the inertia of both 
sets of reciprocating parts so that the compressor runs 
at full speed with no perceptible vibration. 

The cylinder barrels and heads are completely sur- 
rounded by water jackets to reduce the heat of com- 
pression, and the water spaces are provided with drain 
cocks. Means are provided for collecting and draining 
off gasoline condensed in the cylinders during compres- 
sion, thus avoiding the liability of damage from this 
cause. 

The intercooler is of the vertical, two-pass type 
specially designed to withstand the pressures encounter- 
ed, at the same time serving to cool the air from the 
low pressure cylinder. The air under pressure is con- 
ducted through the copper cooling tubes and water is 
circulated around them, The tubes are expanded and 
rolled into steel header plates. The intercooler is 
mounted on the main compressor frame in the angle 
between the horizontal and vertical cylinders. It may 
be readily removed for inspection or cleaning of the 
tubes. 

A pop safety valve of ample size is provided between 
the low pressure cylinder and intercooler to prevent 
any undue rise of pressure. 

Both cylinders are lubricated from a two-feed pres- 
sure oil pump driven from the crankshaft. Lubrication 
of all other bearing surfaces is effected by pumping oil 
from the main reservoir in the base of the main frame 
up into a specially arranged secondary reservoir or 
gravity pressure tank in the top of the vertical portion 
of the main frame. From the tank, it flows by gravity 
through the piping provided, to descend in a continuous 
flood upon all bearings. The main oil pump is driven 
from the crankshaft. 

After the oil has passed through the various bearings 
it flows back to the main reservoir, where it is strained 
and used again. This reservoir is sufficiently deep so 
that the oil in it is not disturbed by the moving parts, 
thus permitting fine grit, dirt or metallic particles to 
settle to the bottom. A drain valve in the side of the 
frame at the bottom of the reservoir allows the dirty 
oil to be removed. 
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A compact air unit for spray painting 


to be attached to the ordinary light socket, has 

been developed to furnish air for the operation 
of a spray painting or finishing unit by the W. N. Mat- 
thews Corporation, 3722 Forest Park boulevard, St. 
Louis, Mo. 

While mechanical painting equipment has long been 
in use for railway maintenance painting, as well as for 
finishing locomotives, coaches and other rolling stock, 
this air unit is of unusual interest because it is so small 
that one man can handle it alone. It furnishes sufficient 
air to operate either a jar-gun unit or a pressure mate- 
rial container. It can be quickly pushed around the shop 
and plugged into the nearest lamp socket, ready to han- 
dle any painting job. 

The fact that no time is required to extend a power 
line to the job, and the facility of moving and connect- 
ing it up, greatly offsets the greater amount of speed 
produced by a larger air unit. Another use to which 


A SMALL air unit, complete in every detail, ready 


this equipment is put is oiling steel in storage. 

Two of the features of the unit are its almost abso- 
lute silence, owing to a muffler, and the fact that the op- 
erator can move his equipment at will, without assist- 
ance, and without interfering with any other workman 
in the vicinity. 





Mass., has placed on the market an electric 
welder equipped to weld flues from 2 in. up to 
6 in. in diameter. 


T* Thomson Electric Welding Company, Lynn, 


The frame is of a new design of the 

















The Thomson Model 55 electric flue welder 


side-rail type, having the sliding or moving platen bolted 
directly to the side rails. The side rails are circular in 





Redesigned electric flue welder 








A motor-driven portable air unit for spray painting 





section and have their bearings at the extreme right and 
left ends of the frame, thus removing them from the 
danger of becoming pitted or burned by flash or dirt. 
The bearings are also amply protected by sheet metal 
guards, wipers, etc. They are bushed with a standard 
bronze bushing which may be easily replaced when 
necessary. 

The transformer of 150 k.v.a. capacity is wound for 
operation on any standard voltage 60-cycle, single-phase, 
alternating current. The operating control of the pri- 
mary circuit is obtained through a push botton con- 
veniently mounted and connected to the operating coil 
of the power line solenoid switch. The secondary of 
this transformer is of cast copper and water-cooled, the 
water being conducted through seamless steel tubing 
cast integral with the secondary coil. The core of the 
transformer is of the double window shell type. The 
inherent design of such a transformer, together with the 
application of a special protection, is such as to give 
maximum protection against flash or dirt occurring 
from the making of the weld. 

The clamps are air operated and of the horizontal 
type. The clamp bracket itself is made of a high-grade 
malleable iron or cast steel. The clamp sides are also 
made of cast steel. There is no sliding surface elec- 
trical contact. The current is carried from the terminal 
blocks of the transformer to the die blocks of the clamp 
directly by a patented flexible lead construction. This 
feature does away with loss of power. All of the 
steel-to-iron, or steel-to-steel sliding surfaces on the 
clamps are amply protected from flash or. dirt by suit- 
able guards. The Alemite oiling system is used through- 
out. The valves for controlling the air supply to the 


clamp cylinders are conveniently located for the oper- 
The die blocks are ad- 


ator at the front of the welder. 
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justable in and out for obtaining accurate alinement of 
the flues, and the clamp is so designed as to obtain, 
under all normal conditions, ample clamping pressure 
for preventing the slipping of the flues in the clamps. 

The dies are made of cast copper and water-cooled. 
They are 9 in. long by 33% in. thick by 7 in. high. This 
length insures sufficient support for maintaining the 
flues in accurate alinement. The dies are also relieved 
in their center portion to obtain a higher unit clamping 
pressure on the flues, which is an aid in preventing slip- 
ping between the flues and dies. 

The pressure device is of the hand-operated, oil-jack 
type consisting of a pressure cylinder actuated by a 
hand-operated oil pump. The complete unit is mounted 
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on the frame of the welder. This unit will produce a 
total pressure of approximately nine tons on the ram of 
the pressure cylinder. This type of device does away 
with the necessity of accumulator service and also per- 
mits very fine and accurate control on the part of the 
operator in the flashing speed and unsetting pressure of 
the machine. 

The following current consumption readings are an 
average obtained from several railroads using this flue 
welding equipment: On 2-in. diameter flues, the maxi- 
mum demand showed 60 k.v.a., with a power factor of 
75 per cent; on 5%4-in. diameter flues, the maximum 
demand was 144 k.v.a., with a power factor varying 
from 65 per cent to 75 per cent. 


Reverse blast oil burner 


for use on all types of oil furnaces. The prin- 

ciple of the burner, which is manufactured by the 
Johnston Manufacturing Company, 2825 East Hennepin 
avenue, Minneapolis, Minn., is that the reversal of the 
atomizing air concentrates the energy of the blast at the 
atomizing point and produces fog-like atomization of the 
oil and thorough mixing of the oil and air. This action 
is repeated with the variable secondary air. Atomiza- 
tion and diffusion are equally effective from minimum 
to maximum output. The agitation and rolling action 
in the atomizing and mixing zone produces the desired 
result without the use of sharp edges, vanes or other 
constructions. 

An oil line of %-in. pipe is suitable for handling 
heavy fuel oil. The instructions for operating the unit 
are cast on the body of the burner. A plate for at- 
tachment to the furnace, as required, is furnished with 
each burner. The air is controlled by one lever. 

The burner is furnished in four sizes with pipe 
diameters increasing by increments of 1 in. from 2 in. to 
5 in., inclusive. The maximum c. f. m. ranges from 
150 to 625. 


P \ HE illustration shows a reverse blast oil burner 

















A cross-sectional view of the Johnston reverse blast 
oil burner 


Portable electric ratchet wrench 


HE United States Electrical Tool Company, Cin- 
cinnati, Ohio, has recently developed and placed 
on the market a portable electric ratchet wrench 
which is especially designed for use in positions that 

















An electric ratchet wrench designed for working in difficult 
positions 





are difficult to get at with an ordinary socket wrench or 
with an electric screw driver and nut setter. In the 
operation of this tool no pressure with the hand or body 
is necessary. After inserting the proper size socket into 
the chuck it is slipped over the nut or bolt head and the 
bolt or nut loosened by a partial turn of the nut by hand 
as with an ordinary wrench. The current is then 
turned on by means of the switch and the electric motor 
completes the removal of the bolt or nut. In tightening 
nuts the operation is similar. A special socket is placed 
in the chuck. When the wrench, by power, has turned 
the nut or bolt down as far as it will go, the socket is 
self-releasing. The flat ratchet clutch, which is not a 
friction clutch, prevents a kick-back against the oper- 
ator’s arm and also prevents strains on the gears and 
motor parts. The power is then turned off from the 
motor and the nut given a final partial turn by hand to 
tighten it up while the socket is still on the nut or bolt 
head. 

The U. S. electric hand ratchet wrench is operated by 
a universal motor on either 110- or 220-volt current at a 
speed of 200 r.p.m. It is built with chrome-nickel steel 
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gears, SKF ball bearings, and is furnished complete 
with a half-inch square wrench adaptor, cable, plug, 
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etc. The weight of the rachet wrench complete is 
eight pounds. 


Beaver self-contained die stocks 


HE Borden Company, Warren, Ohio, has an- 
nounced two new self-contained and adjustable 
one to two-inch die stocks; No. 11 Beaver plain 
tool, and No. 11A Beaver ratchet. No. 11 Beaver 
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A Beaver die stock which will cut four sizes of pipe threads 
without changing dies 


\ HE Warner & Swasey Company, Cleveland, Ohio, 
has recently brought out a new compound cross 
slide for use with its new 3-A and 4-A turret 


lathes. It is particularly adapted to the turning of 











The full stroke and swing capacity of the turret lathe is not 
affected by this attachment 


bevel-gear blanks or similar work having steep tapers, 
but can also be used for general work without loss of 
rigidity. This new cross slide is designed for maximum 
strength and rigidity. The square turret, carrying the 


Compound cross slide for turret lathes 


supersedes the old No. 25 Beaver plain tool, and No. 
11A supersedes the old No. 26 ratchet. 

In these new tools one set of dies is quickly set to 
thread 1-, 1-%4-, 1-%4- or 2-in. without changing dies. 
The dies cannot become lost or mislaid because they are 
always in the tool ready to use. The dies may be 
quickly adjusted to thread under or over standard with- 
out affecting the length of the thread. Special dies are 
not needed for brass pipe. The threading dies are 
made of high-grade alloy steel, hardened and tempered. 
The die head and threaded barrel are two separate parts 
so that when repairs are required only one part need be 
replaced. 

The work holder, or pipe gripping device is of a de- 
sign which centers the pipe accurately. Two knurled 
screws are quickly set and hold firmly to pipe size, 
leaving only the thumb screw to be tightened after the 
die stock is placed on the pipe. Loose bushings are not 
used. When this new work holder is set to size, noth- 
ing but a straight thread can be cut, but it may be 
quickly and easily adjusted to cut crooked or drip 
threads if desired. It will also grip any size coupling 
for threading short nipples. 








cutters, is made from a solid forging. The W. & S. 
patented lock bolt construction is used so that it is not 
necessary to lift the turret off its seat for indexing. A 
swivel plate, made from a steel casting, is held securely 
to its base by four bolts in order to give maximum rigid- 
ity for heavy cuts and forming when used either as a 
compound or for regular straight cutting work. The 
cross slide is held to its base by a square lock con- 
struction so that the cross slide, swivel plate and square 
turret are rigid even when the slide has traveled to the 
extreme end of its stroke and somewhat overhangs the 
base. 

An advantageous feature of this slide is that it does 
not interfere with using the full swing capacity of the 
turret lathe, thus making the machine, so fitted, useful 
for general purpose work. It may be used as a straight 
turning and facing slide as well as a compound slide. 

By locating the four binding nuts underneath the 
swivel base, rather than above, the graduated dial on 
the compound base has been made narrower than is 
usually the case, thus giving the least amount of over- 
hang to the cutters and preventing interference with the 
chuck jaws. Angles can be faced or turned up to the 
full swing capacity of the 3-A or 4-A turret lathes and 
the swivel plate can be rotated around an entire circle, 
the full swing stroke of the slide being eight inches. It 
is also possible to use a standard taper attachment witli 
this compound cross slide. Both the cross and com- 
pound slides have power feed, the construction and ar- 
rangement being such that it is impossible to engage 
both of these at the same time. 

All graduated dials are of large proportions, making 
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speed or vice versa without stopping the motor. The 
four motor-speeds and the back gears give a total of 
eight spindle speeds, ranging from 132 to 1,800 r.p.m., 
which adapts the machine for drilling and reaming. 


The spindle quill construction is used, the quill being 
carried in a heavy spindle head. The spindle head is 
mounted on a single slide with broad bearing surfaces 
and with a gibbed narrow guide to maintain accurate 
vertical alinement. It is balanced by counterweights in- 
side the column and is moved vertically by a rack and 
pinion operated by the large hand-wheel on the side of 
the head. 

















A precision boring machine 


There is a double worm and clutch device by means 
of which power feed of the spindle quill is available, 
either up or down. A large spoked hand-wheel at the 
right side of the head operates a rack-and-pinion hand 
rapid traverse of the spindle quill. The round knob at 
the center of this hand wheel serves to engage either 
one of the other of the two worms giving the up and 
the down power feed, and also provides a neutral posi- 
tion. A small hand wheel on the frent of the head 
is used for slow-motion hand feeding of the spindle 
quill. Power for the quill feed, taken from the motor 
that drives the spindle, is transmitted through back 
gears which provide for two power feeds of .002 and 
.0OS in. per spindle revolution. These back gears are 
engaged by a small lever on the side of the column and 
can be shifted while the machine is in motion. 


_ The spindle is mounted in large bronze bearings in- 
side the quill and has a ball thrust bearing at its lower 
end. The quill has a 4-in. travel in addition to the travel 
of the spindle head on the column face. This permits 
the boring of the deepest holes for which the machine 
is designed without the necessity of resetting the head. 
Graduations on the face of the quill permit boring to 
a definite depth. The spindle nose is recessed for col- 
lets and is threaded for a collet closing ring. 


The measuring instruments and the general arrange- 
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ment of the work table and slides are the same as in 
the company’s larger jig borer. The work table is tra- 
versed in two directions by screws operated by hand- 
wheels, and each slide is equipped with a complete 
measuring device. Slow motion is provided for close 
positioning. The traversing screws have no connection 
with the measuring instruments, and errors in the 
screws, wear or backlash do not affect the accuracy of 
positioning. The measuring device consists of end 
measures for even inches, an inside micrometer for 
fractions of an inch and a ten-thousandth dial indicator 
for determining the final exact accuracy. There is a 
small adjustable slide attached to the table through a 
binder which determines the zero position for any one 
job. With this zero position determined and registered 
on the dial indicator, the table can be moved any desired 
amount and located exactly by the end measures and 
inside micrometers. The dial indicators show the posi- 
tion of the table relative to the zero position and indi- 
cate instantly any minute change that may occur in 
the location of the table. 

In addition to its simplicity and its being readily un- 
derstood by all mechanics, this method of measuring is 
said to have the advantage of using the same instru- 
ments and the same set-up as the tool maker must use to 
check the finished job on a surface plate. 

The controls are simple and are grouped to facilitate 
operation. The net weight of the No. 1 jig borer is 
2,650 Ib. and of the No. 1A, 2,800 Ib. The floor space 











The indexing circular table 


occupied by the machines is 58% in. by 59 in. The 
table working surface is 934 in. by 18 in. and the table 
longitudinal and transverse travels are 18 in. and 10 in., 
respectively. In the No. 1 machine, the minimum and 
maximum distance from the table top to the spindle 
end are 134 in. and 1034 in. and in the No. 1A ma- 
chine, 6% in. and 1534 in. In both machines the travel 
of the spindle head on the column is 5 in. and the travel 
of the spindle quill, 4 in. The distance from the center 
of the spindle to the face of the column is 9% in. 
Extra equipment includes a new rotary table for ex- 
tremely accurate indexing. This table is offered for 
use in boring circular jigs and drill plates which are 
most easily laid out by using polar dimensions; i. e., 
angle and distance from the center. It is available for 
use on other types of machines also. The table has a 
scraped surface 12 in. in diameter and is arranged for 
clamping to the rectangular table of the jig borer. 
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Application of Gast compressed-air separator 


rator, manufactured by the Smith-Monroe Com- 
pany, 1912 South Main street, South Bend, Ind., 
was explained in an article which appeared on page 184 


, \HE principle of the Gast compressed-air sepa- 


Fig. 1—Application of a compressed-air separator to a 
sand blast unit 


in the February, 1927, issue of the Railway Mechanical 
Engineer. The accompanying illustrations show two 
railway applications of this device. Fig. I shows the 
installation of a Gast compressed-air aftercooler, a Gast 
compressed-air separator and an Armstrong air trap on 
a sand blast unit. The compressed air used in many of 
these installations is quite warm and under these con- 
ditions, the entrained vapor condenses in the piping sys- 


tem causing many difficulties. The moisture and oil are 
removed by the separator after the air passes through 
the aftercooler. The oil drains into the Armstrong 
trap which is an automatic device for eliminating only 


Fig. 2—The Gast compressed-air separator prevents moisture 
from entering the air hoists 


the separated liquid and not allowing a loss of air. 

Fig. 2 shows a typical installation on a vertical air 
hoist of a l-in. compressed-air separator which is also 
automatically drained by an Armstrong trap. The sepa- 
rator removes the entrained water, thus eliminating the 
troubles experienced in the plunger and the valve. 


Oakite method of cleaning driving wheels 


HEN locomotive driving wheels have been re- 

W moved, they should be thoroughly clean in or- 

der to make a detailed inspection to determine 
the amount of repairs necessary. The Oakite Products, 
Inc., 22 Thames street, New York, has developed two 
methods for cleaning driving wheels. 

The first method is to immerse the driving wheels in 
the regular back-shop Oakite tank, thus removing all 
grease and paint down to the original metal surface. A 
thorough inspection can now be made of the wheels. 
This method makes it necessary to completely repaint 
the wheels. 

Many of the shops which do not use the first-men- 
tioned method scrape some of the grease off with putty 
knives, wash down the wheels with distillate, etc., which 
leaves a greasy surface. New paint sprayed on a greasy 
surface will not adhere properly and eventually chip 
off. To overcome a greasy surface, when the first 
method of cleaning is not used, the Oakite steam gun 
is used with a solution of Oakite railroad cleaner, at a 


strength of from one to four ounces per gallon of wa- 
ter. This method gives a clean surface free of grease 
and blistered and chipped paint. After the wheels are 
filled and repainted, the result is praci'cally the same, 
as far as looks and lasting qualities are concerned, as a 
paint job built from the metal up. 


Car side riveter has an alloy 
steel frame 


HE frame of the car side riveter, shown in the il- 
lustration and manufactured by the Hanna Engi- 
neering Works, 1765 Elston avenue, Chicago, is an alloy 
steel casting of truss design without the conventional 
center web. By this construction, all the frame members 
are loaded concentrically and the load on each member 
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can be accurately predetermined, reducing the casting 
strains to a minimum. 

The rivet driving mechanism is incorporated in the 
demountable head. In this mechanism are combined, in 
a simple form, the toggles, levers and guide links to give 

















The rivet driving mechanism of the Hanna rivetor is con- 
tained in the demountable head 


the ideal die movement. The toggle movement, which 
produces a wide die opening, merges into a simple lever 
motion giving a predetermined pressure on the dies for 
the last part of the die travel. Therefore, there is no 
uncertainty about the pressure applied on a rivet. The 
machine, once adjusted for a certain length of rivet and 
thickness of plate, will require no change for ordinary 
variations in the length of rivets or thickness of plates. 

The riveter has a 140-in. reach, 18-in. to 24-in., gap, 
and is capable of exerting a pressure of 50 tons on the 
rivet at 100-lb. air pressure. ; 





The Snellex roller bearing 
lathe center 


HE Snellex center has been added to the line of 
anti-friction centers manufactured by the Snellex 
Manufacturing Company, Rochester, N. Y. This 
center is made for production work and does away with 
everything that formerly needed the attention of the 











A roller bearing center suitable for use on car axle lathes 
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operator. The center automatically takes up the ex- 
pansion of the work by a hardened steel cushion. It 
does not need lubrication on the center point because the 
roller bearings eliminate the wear between the point and 
work. It takes up automatically its own wear of the 
bearings because both of the tapered roller bearings 
have the thrust in the same direction. A strainer at the 
bottom of the oil hole removes the solids from the oul. 

This center can be furnished up to three tons load 
capacity and can be made with any kind of taper and 
any kind of center point to turn car axles, crankshafts, 
gears and other work. 


Interesting application of 


flexible joints 


VERY high speed machine tool requires a piping 
system through which is carried the cutting lubri- 
cant or compound to the tool. Usually it is difficult to 
adjust the outlet pipe so that the fluid will hit directly 
on the cutting edge of the tool. The illustration shows 





Barco joints used in a lathe cutting compound pipe 


one method of solving this problem. Two flexible joints 
manufactured by the Barco Manufacturing Company, 
1815 Winnemac avenue, Chicago, have been used in the 
pipe line, thus making it a comparatively easy matter to 
adjust the outlet pipe to any convenient position. 





Bett Dressinc Facts.—Much information on the proper care 
of belts is contained in a 12-page booklet published by E. F. 
Houghton & Co., Philadelphia, Pa. 


Mirtrxnc Macuines.—The Kearney & Trecker Corporation, 
Milwaukee, Wis., carries a full description and specifications for 
the new Mil-Waukee-Mil production milling machines, 1400 
and 2200 series, in its catalogue No. 31. These machines are 
unit-built in various combinations to accommodate particular 
milling operations. Each unit is complete in itself and inter- 
changeable in the basic machine. 
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Cincinnati all-steel press brake 


A PRESS brake of new design and size was placed 
on the market recently by the Cincinnati Shaper 
Company, Cincinnati, Ohio, known as the Series 

120 Cincinnati all-steel press brake. It has capacity 

to make right-angle bends at one stroke of the machine 











A Cincinnati press brake with sufficient capacity to make 
right-angle bends in 3%-in. plate 


in 3%-in. steel plate, 8 ft. long, over a 3-in. die open- 
ing or 14-in. steel, 12 ft. long, over a 2-in. die opening. 

While this company has been using rolled steel plate 
in the manufacture of press brakes for a number of 


years, the construction of this machine is different in 
that the housings are made of a single plate, 4-14 in. 
thick, instead of double plate box construction. When 
these machines were first designed, is was necessary to 
use two two-inch plates, welded and riveted together, to 
build a housing four inches thick as it was impossible to 
get plates of the required size and thickness rolled flat 
enough for this type of construction. At the present 
time, however, through the co-operation of the mills, 
massive plates are being rolled as thick as six inches, 
perfectly flat. 

The bed and ram plates are three inches thick. The 
bed extends below the floor line from 18 in. to 28 in., 
depending on the length of the machine. Because of 
the method of mounting the bed, and the divided con- 
necting rod—a patented feature—the loads are carried 
directly up and down the center line of the housings. 
This is one of the refinements of design that practi- 
cally eliminates deflection and at the same time gives 
greater capacity with the same factors of safety. 

Other features built into this series are automatic 
oiling, anti-friction bearings on high-speed shafts and 
in the mounting of the flywheel, special disc clutch, 
large over-size brake drum, liberal depth of bed and 
ram plates, and screws of high-carbon nickel steel cut 
with buttress threads. 

A dovetail slot is planed along the length of the bed, 
both front and back, for attaching gages or other fix- 
tures. The ram is raised and lowered with an inde- 
pendent motor drive, which is standard equipment and 
included in the price. The machines are arranged for 
motor drive, and the motor is connected by Tex-rope 
drive to the flywheel. Standard lengths furnished in 
this series range from 6 ft. 6 in. between the housings, 
with a die surface of 8 ft. to 12 ft. 6 in. between 
the housings, with a die surface of 14 ft. 


Brown & Sharpe plain grinding machines 


A SERIES of plain grinding machines which has 


been added to the line of machine tool equipment 
produced by the Brown & Sharpe Manufacturing 


Company, Providence, R. I., has many original and 
unique features of design and construction which per- 
mit maximum production on heavy-duty work with 
great ease of operation. 

Three sizes of these machines are made, all similar 
in design except for the length of bed. They are desig- 
nated as the Nos. 30, 32 and 33 plain grinding machines. 
In capacity, the machines take 18-in., 36-in. and 48-in. 
lengths, respectively, between centers. The centers will 
swing 12 in. in diameter, with 24-in. wheels having 
faces from 2 in. to 10 in. wide, and 6 in. in diameter, 
with 30-in. wheels having faces from 2 in. to 6 in. 
wide. 

The machines are essentially production units, pos- 
sessing an exceptionally wide range of table and work 
speeds. Owing to a table dwell, which is provided at 
each end of the table traverse, and a shock absorber in 
the reversing mechanism, very high table speeds can be 
used without affecting the finish of the work. All of 
the control levers are conveniently grouped at the nor- 











The.No. 30 plain grinding machine with belt drive 
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mal operating position. Charges in speed of the totally 
independent work drive and table movement are made 
through sliding gears by individual levers. 

These machines are of heavy construction to assure a 
high degree of accuracy. Particular care has been 














The rear view showing the one-piece casting with a motor 
compartment 


taken to make the work drive smooth and vibrationless. 
This has been accomplished by the combination of a 
torsion shaft and a finely balanced belt drive from with- 
in the machine. 

The rugged and heavy wheel slide and wheel-slide 
base have long, automatically lubricated’ ways which as- 
sure an accurate alinement and full support to the wheel 
spindle, even at extreme positions. The bed is of ample 
length to support fully the sliding table at all points in 
its travel, thereby giving maximum support to the work 
for all cuts. 

The operating controls are located where they can 
easily be reached without moving from the normal oper- 
ating position. The complete cross-feed controls, for 
both automatic and hand operation, are located about 
the hand-wheel shown in the close-up view of the ma- 
chine. The table and work speed controls are placed 
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together at the right. On the extreme right is the ad- 
justment for the table dwell. The footstock, shown in 
the upper part of the illustration, is of interest in that 
both spring lever and screw and handwheel operation 
are provided. 

Either overhead countershaft drive or motor drive is 
available. When motor-equipped, the motor is enclosed 
in a compartment cast in the base. Depending upon 
the work, from 15 to 40 hp. is required, in every case 
assuring a powerful drive. 

A complete line of equipment is available for these 











The operating controls 


machines, adapting them to a wide variety of plain cy- 
lindrical work. 

Each of the machines is made in two modified forms 
for work not requiring all of the automatic functions. 
The first, known as the A machine, has hand operation 
for the table, with one power table feed for wheel tru- 
ing. It is particularly adapted to straight-in-feed grind- 
ing, using either power or hand cross feeds. The second 
machine, known at the B machine, has only hand table 
and cross feeds. This is also for straight-in-feed grind- 
ing, using hand cross feed only. 


A machine for drilling cylinder and valve heads 


matic spacing drilling machine has been placed on 

the market by the Southwark Foundry & Machine 
Company, Philadelphia, Pa., for accurately drilling 
spaced holes around the edge of cylinder heads and 
valve heads, including those with long extending valve 
gear guides. The extended portion of the valve head is 
dropped down into a large central hole of the spacing 
table, thereby presenting the flush side of the head cast- 
ing to the drills. The machine is also used to drill 
spaced holes in ring gages used for locating the stud 
holes in the cylinder casting itself. By using this ma- 
chine for spacing the holes in a gage for locating the 


\ LOCOMOTIVE cylinder and valve head auto- 





studs in the cylinder casting, a replacement need for an 
old locomotive may be sent out at any time with as- 
surance that it will fit the studs. 

The machine is provided with a chuck table having 
four self-centering jaws for gripping a range of diam- 
eters from 12 in. to 48 in. The automatic spacing may 
be set for any number of holes from eight to thirty-six 
in the circle. The drilling circle is read off a scale set 
into the bed; a screw being provided for moving the 
table to position. 

The machine spindle is driven by an adjustable speed 
motor of 10 hp., having a range of one to three. The 
motor transmits its power through steel gearing to the 
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spindle which revolves from 100 to 300 r. p.m. The [ima Fere=== 
vertically moving spindle saddle has three automatic | | ~ Berg. 38 = se 
drilling feeds suitable for drills from 1 in. to 2 in. in |. | ee eee ds + ea et) 
diameter. as _ Pr a ec 
The cycle of operation is the downward feed of the 
spindle drilling the hole, the automatic reverse of the 
spindle traverse to the upward direction at a_ higher 
speed, the automatic spacing of the table to the next 
position as soon as the point of the drill leaves the work 

















A general-purpose expansion reamer suitable for 
railway shops 


The reamers are made in eighteen sizes, ranging from 
19/32 in. to 2% in. 










Electric hoist for handling 
transformers 


























HE Whiting Corporation, Hervey, Ill, hes re- 

cently built and installed an electric transformer 
hoist used for removing and replacing transformers 
| under electric cars. This transformer hoist operates 
4} in the work pit between the tracks underneath the car. 

















A locomotive cylinder and valve head automatic spacing 
drilling machine 









piece when on its upward course and an automatic re- 
versal of the spindle direction to the downward feed 
which completes the cycle. 

A cutting fluid pump is supplied with the machine 
which raises the fluid to an upper tank from which it 
flows to the drilling tool. The chips and fluid drop 
through the large central hole of the chuck table to the 
base of the machine. The fluid flows to the circulating 
system whereas the chips are raked from under the 
table to the front of the machine. 

The machine may be used to advantage for drilling 
circular pieces other than locomotive cylinder heads. 


General-purpose expansion 














reamer An electric hoist for removing and replacing transformers 
under electric cars 
HE illustration shows a reamer manufactured by 
the Foster Johnson Reamer Company, Elkhart, The transformer is placed on the movable table and 
Ind., reaming out a bushing in a valve-gear-link bridle _ raised or lowered by an electric motor. Lateral adjust- 
plate. The range of the reamer varies from 1-32 in. ment on top of the transformer table is provided for by 
to 34in., depending on the size of the reamer. an adjusting screw. 

The tool is easily adjusted in the work as the blades The transformer car can be removed to different pits 
are expanded by turning one adjusting nut, which is_ by an overhead traveling crane. The ideal way, how- 
graduated to give readings in .001 in. There is no dan- ever, would be to have a transformer car for each 
ger of bowing or breaking the blades during adjustment. __ repair pit. 
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All-steel tool stand and shop desk 


HE ll-steel portable tool stand and shop 
desk, shown in the illustrations, have been 
added to the line of steel shop furniture man- 
ufactured by the Lyon Metallic Manufacturing 

















The Lyon all-steel shop desk 


Company, Aurora, Ill. The portable tool stand 
or bench can be used in practically any machine 
shop and toolroom for the purpose of bringing the tools 
close to the work and for locking up, at night, the val- 
uable tools and providing a storage space for the re- 


mainder. The top shelf serves as an individual bench 
for small work to be done close to the job. When used 

















A portable tool stand 


for this purpose, the middle shelf provides an out-of- 
the-way place for the tools, and the bottom shelf a 
clean place for oily, greasy parts which must be pro- 
tected during a repair job. The casters are of the swiv- 
el type and swing without resistance, facilitating easy 
movement of the stand in any direction. 

The steel shop desk is 36 in. wide, 30 in. deep and 
52% in. high, overall. The shelf is placed 1034 in. 
above the floor. The drawer is 1534 in. wide, 28 in. 
long and 3% in. deep, with two drawer pulls and a 
flat key lock. The desk is finished in olive green baked- 
enamel. 


USL combination gasoline-electric arc,welder 


HE USL Battery Corporation, Niagara Falls, 

New York, has recently announced the manufac- 

ture of a portable arc-welding outfit designed for 
use either where energy is availabie or at points where 
“in oie to a source of electric power supply may 
‘e had. 

















The USL combination arc welder set may be operated on 
commercial current or by gasoline engine 


The equipment is designed for 200-amp. continuous 
welding duty and consists of a 714-hp. motor for oper- 
ation on any commercial current supply that would be 
directly connected to a 60-20-v, self-and separately-ex- 
cited, direct-current generator of 200 amp. continuous 
welding capacity. The motor starter is mounted direct- 
ly on the motor, the resistance coil being fastened on top 
of the welding generator while the instrument panel, 
consisting of a volt meter and field rheostat is mounted 
on a strap panel supported on the generator frame above 
the exciter. The motor shaft has been extended to in- 
clude a flexible coupling and this, in turn, is attached 
to a type P-11 Continental Red Seal gasoline engine. 
When it is desired to operate the equipment as a motor- 
generator set, all that is necessary is to disconnect half 
of the coupling and slide it back on the shaft toward 
the gasoline engine. This results in the gasoline engine 
remaining idle. When it is desired to operate the equip- 
ment by employing the gasoline motor the coupling is 
again connected. 

This device can be furnished for 300-amp. welding 
duty, in which case the equipment would comprise 
the type P-20 Continental Red Seal gasoline engine 
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coupled to a 15-hp. motor that is directly connected to 
a 60-20-volt 300-amp. direct-current generator. The 
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assembly of the motor starter reactance coil and instru- 
ments are the same as in the machine illustrated. 


Heavy-duty universal cutter and tool grinder 


heavy duty universal cutter, reamer and tool 
grinder placed on the market by the Gallmeyer & 
Livingston Company, Grand Rapids, Mich., to provide 
a machine of the necessary capacity and rigidity for 
taking care of larger work. It supplements previous 


, \HE illustration shows the Grand Rapids No. 5 














No. 5 motor driven grinder with power feed arranged for 
dry grinding 


machines of the Grand Rapids line which have been 
previously described in the Railway Mechanical Engi- 
neer. 

The machine has a heavy knee of box section, with 
widely spaced ways for carrying the saddle and with 
equally generous bearings surfaces on the vertical ways 
of the column sleeve. The dovetailed ways with take-up 
gibs provide not only generous and rigid bearing sup- 
ports, but a convenient means of maintaining the sup- 
ports through a long life. The saddle, which covers the 
top of the knee completely, has generous bearing sur- 
face for carrying the table longitudinal movement, these 
ways being 43 in. long. 

The power feed and wet grinding feature are stand- 
ard equipment on these machines, but can be eliminated. 

Two means for handling heavy face mills are sup- 
plied with this machine. These may be rigidly mounted 
in a taper bearing in the universal headstock, or they 
may be carried in a universal attachment. This uni- 
versal attachment allows for swinging face mills up to 
24 in. in diameter on the periphery, and up to over 30 
in. in diameter of the face. By using this attachment, 
cutters can be set at any desired angle in either a verti- 
cal or horizontal plane, and either straight or taper 
shanks up to a maximum diameter of 3% in. 

A heavy-duty, internal grinding feature and 10-in. 
chuck can be furnished with this machine if desired. 
The regular internal grinding attachment furnished as 
part of the standard equipment has a ¥%-in. spindle 
regularly carrying wheels up to 1% in. in diameter. A 
4-in., three-jaw geared scroll chuck with interchangeable 
jaws is also part of the standard equipment. The heavy- 
duty internal grinding attachment has a 1%-in. spindle 
suitable for carrying wheels up to 2% in. diameter by 
3% in. face. 


Angle plate parallel grinder 


HE accompanying illustration shows an angle 
plate parallel grinder manufactured by the Stand- 


ard Electrical Tool Company, Cincinnati, Ohio, 
which is especially adapted for roll grinding and 
general grinding on a lathe or for surface grinding on a 


planer or boring mill. When used on a lathe the angle 
plate is bolted to the compound rest and, when 
used on a planer or boring mill, it is secured to the 
ram. 

The armature shaft is made of 3% per cent 
nickel steel and ground to exact size. The bearings are 
made of a high grade phosphor bronze and are of the 
split-taper type designed to be adjustable for wear. The 
bearing housings are so constructed as to be dust-proof. 
The grinder unit is designed in a manner which tends to 
minimize chattering or vibration in operation. The 
vertical adjustment is from six to four inches depending 
on the size. 

This unit is manufactured in five sizes: 4 hp., “%hp., 
1 hp., 2 hp. and 3 hp. capacity and the motor equipment 


may be furnished for direct or alternating current. 














A special type of grinder adapted to use on a lathe, planer 
or boring mill 
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Solid shank inserted tooth cutter 


HE Ingersoll Milling Machine Company, Rock- 
ford, Ill., has placed on the market a solid-shank 
inserted-tooth cutter for milling cast-steel driving 
boxes. The housing is of hardened alloy steel with 
high-speed steel teeth securely held by wedges and 

















A solid-shank inserted-tooth cutter for milling cast steel 
driving boxes 


screws. The screws, which bear against the back end 
of each tooth, prevent the possibilities of tooth move- 
ment in the slots. This feature allows the teeth to be 
set out a number of times, while still maintaining the 
rigidity necessary for heavy milling. 

The cutters can be used steadily at 414 in. table feed, 
cutting %4-in. cast steel stock with the ends of the teeth 
and stock varying from % in. to % in. with the sides 
of the teeth. 


High speed metal cut-off saw 


HE Hunter Saw and Machine Company, Pitts- 

burgh, Pa., has recently announced the manufacture 
of its No. 1-B high-speed metal cut-off saw equipped 
with a tube revolving device. This machine is fitted 
with a circular-toothed saw operating at high rotative 
speed, designed to cut cold tubes up to 7% in. outside 
diameter, as well as small round and square solid stock 
and small structural shapes. 

Tubes are clamped in an adjustable chuck which auto- 
matically revolves when the saw is pulled down, and 
in so doing feeds the tube into the saw, presenting the 
least section of metal to the saw, which results in a 
small amount of burr. The chuck automatically stops 
when the saw is raised from the work. The chuck re- 
volves at an approximate speed of 20 r.p.m. and is 
driven through reduction gearing from the main motor. 
The machine is also equipped with a quick-acting ec- 
centric vise to clamp work of small section. This vise 
may be used without removing the revolving chuck. 

The 10-hp. motor and saw blades are mounted on op- 
posite ends of a tilting frame. The saw is driven by an 
endless belt, an idler pulley mounted in the frame being 
used to give maximum belt contact. The saw arbor 
and the idler pulley are mounted on double-row deep- 
groove ball bearings, which are enclosed in oil-tight dust- 
proof housings. The belt and saw blade are protected 
by steel guards to conform with safety specifications. 
he belt guard may be quickly removed for belt re- 
newals without dismantling other parts of the machine. 
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A pan is attached to the under side of the table, enclos- 
ing the saw at its lowest point to catch the cuttings; this 
may be dropped for removal of the cuttings. The motor 
support is provided with a screw for adjusting the belt 
tension. The motor end of the tilting frame has a cush- 
ioned stop and is connected with a spiral spring to re- 





. 
wr «= 


a Ds 
— ry | g 














Hunter No. 1-B cut-off saw with tube-revolving device 


turn the frame to the height necessary to clear the 
work. The saw is fed down through the work by an 
off-side hand lever attached to the forward end of the 
tilting frame. 


Electric driven floor grinder 


HE floor grinder shown in the illustration is a 
recent development of the Standard Electrical 
Tool Company, Cincinnati, Ohio. This model is made 
in two sizes, one of 3 hp. capacity and the other 




















The Standard floor grinder is made in two sizes— 
3 hp. and 5 hp. 
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of 5 hp. capacity. The motor used is a General 
Electric 40-deg.-rise motor and is controlled by General 
Electric push button control which is located on the 
inside of the pedestal base of the machine. The ar- 
mature shaft is of nickel steel and is mounted in SKF 
self-alining ball bearings enclosed in dustproof hous- 
ings. The grinding wheel guards are equipped with 
a spark breaker as well as an adjustable eye shield 
of polished wire glass. The armature shaft is fitted 
with a shaft locking device for use in changing wheels 
-and the inner wheel flanges are keyed to the shaft. 
The emery wheel guards are of the hinged-door type 
equipped with exhaust connections. 

The 3-hp. grinder carries emery wheels of 12 in. or 14 
in. diameter by 2 in. face, whichever is preferred. The 
5-hp. size carries an 18-in. wheel with a 3-in. face. 


USL duplex arc welder 


MONG the recent developments of the USI, Bat- 
tery Corporation, Niagara Falls, New York, is the 
standard duplex arc welding equipment which 1s il- 
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the arc. Another advantage claimed for this type of 
equipment is that when carbon arc welding or cutting 
is desired, it is possible to connect the leads of the two 
generators, affording a single operator equipment of 
either 400 or 600 amp. capacity for carbon arc cutting 
or welding. 


To HOUSE THE GREAT railroad exhibit that will be held at At- , 
lantic City, June 20-27, inclusive, in connéction with the meet- 
ings of the Mechanical Division, the Purchases and Stores 
Division and the Motor Transport Division of the American 
Railway Association, an auxiliary building, to be known as 
Marine Hall, has been constructed adjacent to the Million 
Dollar Pier. It is iocated between the Boardwalk and the 
ocean and is connected with the Million Dollar Pier. The 
building has been erected on substantial piling, heavily rein- 
forced, and is of steel construction. It measures 500 ft. 
by 117 ft. and, eliminating the aisle space, provides an exhibit 
space of 47,215 sq. ft. This, added to the exhibit space on the 
Million Dollar Pier of 94,868 sq. ft. provides a total exhibit 
space of 142,083 sq. ft. 

The people of Atlantic City had hoped to have the new 
Convention Hall ready for the conventions this year. This will 
be so arranged as to house both the technical meetings and 
the exhibits. Unfortunately it could not be completed in 














The duplex arc welder consists of two independent generator units driven by a single motor 


lustrated. This machine is designed for users who 
desire multiple type electric arc welding equipment 
that will afford facilities for two operators to work 
from one unit. The set consists of two single 
arc welding generators complete with independent 
control apparatus but driven by a single motor. 
In this machine the manufacturers have elimi- 
nated ballast resistances, carbon piles, relays, knife 
switches and similar adjusting features usually present 
on two-operator, single-generator welding sets. <A 
feature of this equipment is that one operator may be 
employing a %4-in. electrode at the same time that the 
other operator is using a %-in. electrode. Because of 
the absence of any electrical connection there is no inter- 
ference between the two arcs, consequently there is no 
interference when one operator either makes or breaks 


time and the city voluntarily erected Marine Hall for the 
exclusive use of the A.R.A. meetings. The building will be 
temoved from the beach after the conventions. 

The chairman of the exhibit committee of the Railway 
Supply Manufacturers’ Association, S. G. Down, of the West- 
inghouse Air Brake Company, reports that all of the space on 
the Million Dollar Pier has been assigned. This is true, also 
of the larger part of the space in Marine Hall and at the 
tate that it is being assigned, it will be entirely taken before 
the conventions open. 

Another improvement in the exhibits this year will be the 
more conveniently located and the large amount of space for 
the track exhibit. This will be at the Philadelphia & Reading 
Terminal, only a short distance from the Million Dollar Pier. 
Assignments for more than double the usual number of track 
exhibits have already been made. Regular bus service will be 
provided between the pier and the track exhibit. 
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News of the Month 


A PRACTICAL MINIATURE LOCOMOTIVE, 6 in. long, but exact- 
ly like the standard engines of the state railroad, has been 
built by a French mechanic, M. Melcher. He has built the 
engine to a scale to 1/80 of the actual dimensions. lt weighs 
12 oz. and is made to run. Much of the work had to be done 
under a magnifying glass. He worked evenings on it for 
10 years. The boiler tubes are hardly larger than coarse hairs. 





Increase in cars needing repair 


FrricHt cars in need of repair on April 1 totalled 139,698 
or 6.2 per cent of the number on line, according to reports 
filed by the carriers with the Car Service Division of the 
American Railway Association. This was an increase of 727 
cars above the number reported on March 15, at which time 
the-e were 138,971, or 62 per cent. 

Freight cars in need of heavy repairs on April 1 totaled 
100,700, or 4.5 per cent, an increase of 2,003 compared with 
March 15, while freight cars in need of light repairs totaled 
38,998, or 1.7 per cent, a decrease of 1,276 compared with 
March 15. 





Canadian mechanics have vacation with pay 


THe SHOPMEN’S FeEpERATION, No. 11, organization of the 
shop craftsmen employed by the Canadian National, at a 
meeting in Winnipeg recently, announced that the manage- 
ment of the road has agreed that all these employees who have 
been in the service of the company in Canada for two years or 
more, shall be granted one week’s holiday, annually, with pay. 
It is said thai about 16,000 empioyees will enjoy the benefit of 
this decision. The management of the road announces that this 
action has been taken as an appreciation of the efforts of 
the employees to make successful the co-operative plan under 
which they are now working. It is not effective at any point on 
the Canadian National in the United States. 


Locomotives in need of repair 


Locomotives in need of repai~ cn the Class I railroads of 
this country on April 1 totaled 8,287, or 13.8 per cent of the 
number on line, according to reports filed by the carriers with 
the Car Service Division of the American Railway Associa- 
tion. This was a decrease of 1,007 locomotives compared with 
the number in need of such repairs on March 15, at which 
time there were 9294, or 15.4 per cent. Lcecomotives in need 
of classified repairs on April 1 totaled 4,696, or 7.8 per cent, 
a decrease of 454 compared with March 15, while 3,591, or 
6.0 per cent, were in need of running repairs, a decrease of 
553 compared with the number in need of such repairs on 
March 15. 

Class I railroads on April 1 had 7,276 serviceable loco- 
motives in storage compared with 6,955 on March 15. 


Locomotives installed 


Crass I RarLroaps in the first three months this year in- 
stalled 465 locomotives, according to reports filed by the car- 
riers with the Car Service Division of the American Railway 
Association. Compared with the corresponding period last 
year, this was an increase of 18 locomotives, but a decrease of 
105 compared with the corresponding period in 1926. For 
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the month of March alone. the railroads placed in service 
140 locomotives compared with 142 in March the year before. 
Locomotives on order on April 1 this year totaled 137 com- 
pared with 244 on the same date last year. Freight cars in- 
stalled in service in the first three months in 1928 totaled 
10,064 compared with 15,796 for the same period in 1927, and 
21,363 for the same period in 1926. Freight cars installed in 
March this year totaled 4,032 compared with 5,175 in March, 
1927. 
. The railroads on April 1 had 25,248 freight cars on order 
compared with 27,255 on the same date last year and 49,524 on 
the same date in 1926. These figures as to freight cars and 
locomotives include new and leased equipment. 





W. F. Kiesel, Jr., honored 


WituiAM F. Kieset, Jr., mechanical engineer of the Penn- 
sylvania, was awarded the George R. Henderson Medal by the 
Franklin Institute in ‘Philadelphia on May 16. The certificate 
and gold medal were 
presented to Mr. Kie- 
sel by Henry Howson, 
Sr., vice-president of 
the Franklin Institute, 
in the presence of sev- 
eral hundred specially 
invited guests. Mr. 
Kiesel was one of a 
class of 15 scientists 
and inventors who re- 
ceived various medals 
for their scientific 
achievements. 

This was the first 
award of the George 
R. Henderson Medal, 
which was founded in 
1924 by Mrs. Virginia 
P. C. Henderson for 
“meritorious inven- 
tions or discoveries in 
the field of railway 
engineering.” The award to Mr. Kiesel was on the basis of “his 
numerous inventions of outstanding value in locomotive and 
railway car design and construction.” 





W. F. Kiesel, Jr. 


Cab curtains required 


Tue INTERSTATE COMMERCE COMMISSION on May 11 made 
public its report in the cab curtain on the complaint filed 
by the Railroad Commission of Wisconsin, following closely 
the recent proposed report by Special Examiner John L. 
Rogers, together with an order amending rule 116 of the rules 
and instructions for the inspection and testing of steam loco- 
motives and tenders to require the equipment of locomotives 
in certain territories with cab curtains; that unnecessary or 
excessive openings about locomotive cabs be closed, during the 
winter months; that -oil-burning locomotives do not take air 
into the firebox from the interior of the cab, and that steam 
locomotives used in road service have a suitable storm window 
attached to side cab windows. The intervening petition of the 
Brotherhood of Locomotive Engineers and the Brotherhood of 
Locomotive Firemen and Enginemen had also asked for vesti- 
bule cabs, but later it was amended to strike out the reference 
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to vestibule cabs and that subject was not considered in 
the case. 

The rules define the territory in which the additional pro- 
tection from the weather is to be required, generally the north- 
ern half of the United States, but the report by Commissioner 
McManamy says the territory considered includes regions 
where extreme conditions are generally encountered and that 
in those regions the protective equipment specified is less effec- 
tive than that now provided by certain of the carriers. There- 
fore, it says, the amendments to the rule should be regarded 
as minimum requirements which are not intended to take care 
of the most extreme conditions, but if they are not properly 
taken care of the matter can again be brought to the com- 
mission’s attention. 


Meetings and Conventions 


Second national fuels meeting 


THE SECOND NATIONAI. MEETING of the Fuels Division of the 
American Society of Mechanical Engineers will be held in 
Cleveland, Ohio, September 17 to 20. The General Arrange- 
ments Committee, under the chairmanship of Col. Elliott H. 
Whitlock, is planning a comprehensive program to include 
papers by a distinguished group of nationally recognized authori- 
ties on the production, distribution and efficient utilization of 
fuel. 


National oil and gas power meeting 


THE FIRST NATIONAL MEETING of the Oil and Gas Power 
Division of the American Society of Mechanical Engineers, 
and the second annual oil power conference of the Pennsyl- 
vania State College, will be held at State College, Pa. June 
14, 15 and 16. One of the attractions of the meeting will be 

an exhibition of oil engines, parts, accessories and equipment, 
‘ and a working model of a new type of stroboscope. A num- 
ber of papers on Diesel and oil engine subjects will be pre- 
sented by men prominent in these fields. 





World Engineering Congress to be held in Tokio, 
Japan, in 1929 


Tue Kocakkar (Engineerin Society of Japan) has an- 
nounced a World Engineering Congress to be held at Tokio, 
Japan, for two weeks, toward the end of October, 1929. Baron 
K. Furuichi, president of the Kogakkai, has extended a cordial 
invitation to governmental departments, universities, institutes, 
associations and individuals collaborating in engineering in all 
countries of the world, to attend this congress. 

The congress proposes to discuss various engineering sub- 
jects in anticipation eventually to initiate and promote inter- 
national co-operation in the study of engineering science and 
problems in all its branches and to cultivate and promote a 
feeling of brotherhood among engineers of the world. 

Baron Furuichi’s invitation has been accepted by the en- 
gineering societies and a number of other organizations in 
this country. An American committee, of which Herbert 
Hoover is honorary chairman and Elmer A. Sperry, chairman, 
has been appointed to arrange the American portion of the 
technical program, and transportation and entertainment for 
delegates and guests attending the congress. Maurice Holland, 
29 West Thirty-ninth Street, New York, has been appointed 
executive secretary. 

The following is the tentative program which has been 
planned for the congress: 

General problems concerning engineering: 
Education, administration, management, statistics, 
international co-operation of engineers, etc. 
Engineering science: 
Strength of materials, thermodynamics, and other scientific researches 
Public works: 
ilways, highways, harbor engineering, river engineering, canals, 
municipal engineering 
Communication and _ transportation: 
ag and inland navigation, aerial navigation, telephone, telegraph, 
Cc. 
Power: 
Resources, production and distribution 


standardization, 
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Architecture and structural engineering 

Mechanical and electrical engineering 

Chemical industry 

Textile industry 

Shipbuilding and marine engineering 

Aeronautical and automotive engineering, road vehicles = 

Mining and metallurgy 

Engineering materials 

Fuel (solid, Iqiuid and gaseous) and combustion engineering 

Water works, drainage, heating and ventilation, illumination, refriger- 
ation 

Scientific management 

Miscellaneous 


The following list gives names of secretaries, dates of next or regular 
—- and places of meeting of mechanical associations and railroad 
cluods. 

Arr-Brake AssociaTion.—T. L. Burton, 165 Broadway, New York. 

AMERICAN Rartway AsSOCIATION Division V.—MEcHANICAL.—V. R. 
Hawthorne, 431 South Dearborn St., Chicago. Next meeting June 
20 to 27, 1928, inclusive, Atlantic City, N. J. 

Division V.— EguipMENT PaintiInG Section.—V. R. Hawthorne, 
Chicago. Next meeting Windsor hotel, Montreal, September 11-13. 

Division V1I.—PurcuHases AND StorES.—W. J. Farrell, 30 Vesey 
St., New York. Next meeting June 20-22, Atlantic City, N. J. 

AMERICAN Rarttway Toot ForeEMEN’s AssociaTION.—G. G. Macina, 11402 
Calumet Avenue, Chicago. Annual convention Hotel Sherman, Chi- 
cago, September 12-14. 

AMERICAN SociETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St., 
New York. 

AMERICAN Society Fok STEEL TREATING.—W. H. Eiseman, 7016 Euclid 
Ave., Cleveland, Ohio. 

AMERICAN Society For TEsTING Marteriats.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. Annual meeting June 25-29, Chalfonte-Haddon 
hotel, Atlantic City, N. J. 

AMERICAN WELDING Society.—Miss M. M. Kelly, 29 West Thirty-ninth 
street, New York. 

ASSOCIATION OF Raitway ELeEcTRICAL ENGINEERS.—Joseph A. Andrucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. Annual 
meeting, October 23-26, Hotel Sherman, Chicago. 

CanapIAN Rattway Crius.—C. R. Crook, 129 Charon St., Montreal, Que. 
Regular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. 

Car ForEMEN’s ASSOCIATION OF CuIcAGo.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Regular meeting second Monday in each month, except 
June, July and August, Great Northern Hotel, Chicago. 

Car ForeMEn’s Association oF St. Louis.—A. J. Walsh, 5874 Plymouth 
Apt. 18, St. Louis, Mo. Regular meeting first Tuesday in each 
——_ a June, July and August, at Broadview Hotel, East St. 

ouis, 

Car ForeMEN’s Crus oF Los ANGELES.—J. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meeting second Friday of each month in the 
Pacific Electric Club building, Los Angeles, Cal. 

CentraL Rarttway Cius.—H. Vought, 26 Cortlandt St., New York. 
Regular meetings second Tuesday each month, except June, July 
and August, at Hotel Statler, Buffalo. 

Curr INTERCHANGE Car INSPECTORS’ aNnD CAR ForREMEN’S ASSOCIATION.— 
(See Railway Car Department Officers’ Association.) 

CrncinnaTI Rattway Cius.—D. R. Boyd, 3328 Beekman St., Cincinnati. 
Regular meeting second Tuesday, February, May, September and 
November. 

CLevELAND Raittway Crius.—F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meeting first Monday each month, except July, August and 
September, at Hotel Hollenden, East Sixth and Superior Ave. 

INTERNATIONAL RartroaD MaAstER BuiacxsmitTHs’ AssocraTion.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting Hotel Sherman, Chicago, August 21-22, 1928. 

INTERNATIONAL Rattway Fuet Association.—L. G. Plant, Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago. 


“INTERNATIONAL RatLway GENBRAL FoREMEN’S ASSOCIATION.—William Hall, 
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1 W. Wabash Ave., Winona, Minn. 
Sherman, Chicago, September 18-21, 1928. 
Lovutstana Car DEPARTMENT AssOcIATION.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 
Master BorLterMAKeErRS’ AssociaTIion.—Harry D. Vought, 26 Cortlandt St., 
New York. 
New Enctanp Rarrtroap Crus.—W. E .Cade, Jr., 683 Atlantic Ave., 


Annual convention Hotel 


Boston, Mass. gay meeting second Tuesday in each month, 
excepting June, July, August and eSptember, Copley-Plaza Hotel, 
oston. 


New York Rarrtroap Crius.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. 

Paciric Rartway Crus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings, second Tuesday of each month in San Francisco 
and Oakland, Cal., alternately. 

Rartway Car DepartTMENT Orricers’ Assocration.—A. S. Sternberg, Belt 
railway, Clearing Station, Chicago. Convention September 11-13, 
Hotel Statler, St. Louis, Mo. 

Rattway Cius oF GREENVILLE.—Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meeting third Thursday of each month, except 
June, July and August. 

515 Grandview Ave., 


Rartway Crus or PittssurcuH.—J. D. Conway, 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

St. Lours Rattway Crus.—B. W. Frauenthal, P. O. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. 

SouTHERN AND SOUTHWESTERN Rarttway Crus.—A. T. Miller, P. O. Box 
1205 Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, July, September and November. Annual meeting third 
Thursday in November. Ansley Hotel, Atlanta, Ga. 

SoutHwest Master Car BuILpEr’s AND Supervisors’ AssocraTion.—E. H. 
Weigman, master car builder, the Kansas City Southern, Pittsburg, 
Kan. Annual meeting August 4, 5 and 6 at Galveston, Tex. 

Texas Car Foremen’s Assocration.—A. I. Parish, 106 West Front St., 
Fort Worth, Tex. Regular meetings first Tuesday in each month. 
Terminal Hotel bldg., Fort orth, Tex. : 

TRAVELING EncInEers’ AssociaT1ion.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting Hotel Sherman, Chi- 
cago, September 25 to 28 inclusive. 

Western Rattway Crus.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 
July and August. 
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Supply Trade Notes 








Davin THomMAs has been appointed manager of bar iron sales 
of the Reading Iron Company, Reading, Pa. 


W. J. FeNpDNER has been appointed mechanical engineer of 
Schaefer Equipment Company, Pittsburgh, Pa. 


Tue STeEAMOTOR CoMPANy, CHICAGO, has moved its offices 
from 431 South Dearborn street to 105 Wacker Drive. 


H. R. Sykes has been appointed manager of sales of the 
locomotive division of the Cincinnati Car Company, Cincin- 
nati, Ohio. 


O. B. Capps, until recently eastern sales manager of the 
Locomotive Stoker Company, at New York, has formed a 
company known as O. B. Capps, Inc., with O. B. Capps as 
president, and office at 
420 Lexington avenue, 
New York. The new 
corporation expects to 
specialize in locomotive 
and car equipment sales 
and also will handle 
marine accounts. Mr. 
Capps will represent 
various manufacturers, 
including the Buffalo 
Bronze Die Cast Cor- 
poration, Buffalo, N. 
Y., whose product is es- 
pecially adapted to lo- 
comotive brasses, tend- 
er and car brasses, etc. 
Mr. Capps_ served his 
apprenticeship as a ma- 
chinist at the Richmond 
Locomotive Works 
from 1897 to 1901, af- 
ter which he was trans- 
ferred to the engineering department of the same plant as 
draftsman. In 1904 he was transferred to the Schenectady 
plant of the American Locomotive Company, and served in 
the engineering and manufacturing departments at Schenec- 
tady, Montreal and Richmond, until 1910, when he entered 
the service of Clement F. Street, who, at that time, had begun 
the manufacture of the Street locomotive stoker, in the for- 
mer Westinghouse plant at Schenectady. In 1913 when the 
Locomotive Stoker Company was incorporated, Mr. Capps was 
made mechanical expert; in 1917 he was appointed eastern 
sales manager at New York, and remained in that position until 
February, 1928, when the company was purchased by the Stand- 
ard Stoker Company. Mr. Capps will represent also the Rail- 
way Motors Corporation, De Pere, Wis., manufacturers of the 
improved Melcher journal bearing (Hyatt equipped) which is 
especially adapted for railway passenger equipment. 





O. B. Capps 


THE HurTcHIns Car Roorrnc Company, Detroit, Mich., has 
moved its general offices from 1203 Ford Building, Detroit, to 
2310 Eaton Tower. 


A. O. Coz has been appointed manager of the Cleveland, 
Ohio, office of the U. S. Electrical Tool Company, with offices 
at 403 Erie building. 


Ottis Parsons, district sales manager of the American Lo- 
comotive Company, New York district, died at his home in 
New York, on April 16. 


THE Sarety Car Heatinc & Licntrnc Company has remov- 
ed its Canadian offices from 511 St. Catherine street, West, 
to 10 Cathcart street, Montreal. 


J. E. Heper has been appointed vice-president of the Trus- 
con Steel Company in charge of Pacific Coast activities, with 
headquarters at Los Angeles, Cal. 
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EUGENE PeepLes THoMAs and I. Lamont Hughes have been 
appointed vice-presidents of the United States Steel Corpora- 
tion at New York, and Harold L. Hughes and William A. 
Forbes have been ap- 
pointed assistants to the 
president. Mr. Thomas 
was born at Atlanta, 
Ga., in 1876. He was 
graduated from the At- 
lanta High School, and 
started to work with 
the Johnson Company 
(now the Lorain Steel 
Company) in Atlanta, 
in 1892, and represented 
the company at Lon- 
don, England, from 
1899 to 1903. On the 
formation of the Unit- 
ed States Steel Prod- 
ucts Company in 1903, 
he became departmental 
manager in New York. 
In 1906 he became as- 
sistant to president, and 
in 1911 succeeded 
James A. Farrell as president of the United States Steel Prod- 
ducts Company, Mr. Thomas now becomes a vice-president of 
the United States Steel Corporation. During the war, he was 
decorated as Chevalier de la Legion d’honneur by France, and 
Cavaliere Ufficiale of the Order of the Crown of Italy. 





Eugene P. Thomas 


Mr. Hughes was 
born in Mercer, Mer- 
cer County, Pa. He 


attended the common 
schools and was grad- 
uated from North 
Braddock, Pa. high 
school, He began work 
in the engineering de- 
partment of the Edgar 
Thomson works of the 
Carnegie Steel Com- 
pany in September, 
1897. He took charge of 
engineering for the Un- 
ion Steel Company, 
which is now a part of 
the American Steel & 
Wire Company, in June, 
1901, and went to 
Youngstown in Janu- 
ary, 1905, as master 
mechanic of the bar 
mills of the Youngstown district, Carnegie Steel Company. He 
was appointed assistant general superintendent of the bar mills 
of the Youngstown district of the Carnegie Steel Company in 
March, 1906, and five years later became general superintendent. 
In January, 1916, he was appointed assistant general superin- 
tendent of the Youngstown district of the Carnegie Steel Com- 
pany. The following June, he went to Ojibway, Ont., Canada, 
as general superintendent in charge of the Canadian Steel Com- 
pany’s project at that point. The contemplated work being held 
up by the war, he was transferred in June, 1918, to the Neville 
Island Gun Plant, at Neville Island, Pa., as general superintend- 
ent and, on the closing of this plant at the end of the war, trans- 
ferred to the river department of the Carnegie Steel Company. 
In May, 1919, Mr. Hughes became president of the Lorain Steel 
Company, at Johnstown, Pa., being transferred to the Youngs- 
town district of the Carnegie Steel Company in January, 1920, 
as general superintendent. He was elected vice-president of the 
Carnegie Steel Company in charge of operations and appropria- 
tions of the Western district plants on January 1, 1925. He 
now becomes vice-president of the United States Steel Corpo- 
ration. 





I. Lamont Hughes 


Tuomas J. Bray, president of the Republic Iron & Steel 
Company, Youngstown, Ohio, has resigned. 
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THE OFFICE OF THE J. S. Coffin Jr., Company has been re- 
moved from the Trust Company building, Journal Square, 
Jersey City, to 36 Grand Avenue, Englewood, N. J. 


W. H. Post, representative of the Timken Roller Bearing 
Service and Sales Company at Cleveland, Ohio, has been pro- 
moted to manager of the Pittsburgh, Pa., branch office . 


Wa ter MitTcHeELL, 1744 East Twenty-second Street, Oak- 
land, Cal.,“is now representing Goddard and Goddard Com- 
pany, Inc., in the northern half of the State of California. 


THE CLarK Car COMPANY has moved its general office to 
1310 Clark building, Pittsburgh, Pa. The New York City 
office has been moved from 52 Vanderbilt avenue to 30 Church 
street. 


J. L. Terry, for many years with The Q & C Company at St. 
Louis, Mo., in charge of the southwestern territory, has been 
elected vice-president in charge of sales, with headquarters at 
Chicago. 


Warp A. MILLER, New York sales manager of the Midvale 
Company of Philadelphia, has been appointed a vice-president 
of the Vanadium Corporation of America, New York, and 
will have general super- 
vision over all commer- 
cial affairs of the cor- 
poration. 

N. Petinot, general 
manager of sales at 
New York, has been ap- 
pointed assistant to the 
president and will de- 
vote his time principally 
to technical matters, 
both in this country and 
abroad; J. A. Miller, 
Ir., assistant general 
manager of sales suc- 
ceeds Mr. Petinot as 
general manager of 
sales; Gustav Laub, as- 
sistant secretary, has 
been appointed assistant 
general manager of 
sales; P. J. Gibbons, as- 
sistant treasurer will 
assume the additional duties of assistant secretary, and Jerome 
Strauss has been engaged for special work in engineering and 
metallurgical lines. Mr. Miller, who has been appointed a vice- 
president, has long been associated with the iron and steel in- 
dustry. He began work in the steel business with Joseph T. 
Ryerson & Sons, Chicago, and was affiliated with that organiza- 
tion for over seven years, serving in its Chicago, New York and 
Pittsburgh offices, and, for about three years prior to the war, 
as manager at Pittsburgh. He left that company to enter the 
United States Army where he served during the war as a cap- 
tain in the Ordinance Corps. Following the war, he became con- 
nected with the Midvale Steel & Ordnance Company, Philadel- 
phia, as manager of the distributors division of general sales. 
He later served as manager of sales in charge of the Chicago 
district and since the dissolution of the Midvale Steel & Ord- 
nance Company, he has been New York sales manager of the 
Midvale Company of Philadelphia, in charge of the district 
comprising New York, New England and Canada. 


Ward A. Miller 


Tue Linve Arr Propucts Company, New York, has opened a 
new district sales office at 48 West McLemore avenue, Mem- 
phis, Tenn. H. N. Smith is district manager in charge of the 
new office. 


Tuomas S. StepHeNns for the past 25 years connected with 
machinery sales activities of Manning, Maxwell & Moore, Inc., 
New York, and lately as manager of railroad machinery sales, 
has resigned. 


Henry C. McEtpowney, president of the Union Savings 
Bank and the Union Trust Company, of Pittsburgh, Pa., has 


been elected a director of the General Electric Company, 
Schenectady, N. Y. 
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Personal Mention 








General 


G. B. FRAvEL, assistant general superintendent of motive 
power of the Western region of the Pennsylvania, at Chicago, 
has been promoted tc superintendent of motive power at the 
newly created Southwestern division, with ‘headquarters at 
Indianapolis, Ind. 


Harotp H. Haupt, has been promoted to superintendent of 
motive power of the Northwestern division of the Pennsylvania, 
with headquarters at Chicago. Mr. Haupt has been continu- 
ously connected with 
the mechanical depart- 
ment of that railroad 
for nearly 17 years. 
He graduated from the 
University of Pensyl- 
vania, and entered rail- 
way service on June 14, 
1911, as special appren- 
tice on the Pennsyl- 
vania. Five years later 
he was advanced to 
motive power inspector 
and on November 16, 
1917, promoted to as- 
sistant master me- 
chanic at Harrisburg, 
Pa. On October 1, 1918, 
he became promoted to 
assistant engineer of 
motive power, with 
headquarters at Wil- 
liamsport, Pa., where 
he remained until 1924 when he was appointed master me- 
chanic at Wilmington, Del. His promotion to superintenden: 


of motive power of the Northwestern division became effec- 
tive on May 16. 


Harold H. Haupt 


Master Mechanics and Road Foremen 


Owen McEvoy has been appointed road foreman of engines 
of the Mohawk division of the New York Central. 


WILLIAM H. Gorr has been appointed road foreman of en- 
gines of the Central division of the New York Central. 


CHARLES SmiTH has been appointed road foreman of en- 
gines of the Hudson division of the New York Central. 


E. J. Harpy has been appointed road foreman of engines 


with jurisdiction between Birmingham, Ala., and Chattanooga, 
Tenn. 


J. Stms has been appointed road foreman of engines of 
the Southern, with jurisdiction between Birmingham, Ala., 
and Meridian, Miss. 


C. H. Carter, machinist, has been promoted to erecting 
shop foreman of the Missouri Pacific Lines, with headquar- 
ters at South Antonio, Tex. 


W. H. Ferris, enginehouse foreman of the Missouri Pa- 
cific at Kingsville, Tex., has been appointed general fore- 
man, with headquarters at the same point. 


W. F. McInturr, night enginehouse foreman of the Mis- 
souri Pacific at Kingsville, Tex., has been promoted to day 
enginehouse foreman, succeeding W. H. Ferris. 


Don Nort, assistant master mechanic on the lines of the 
Chicago, Burlington & Quincy east of the Missouri river at 
Galesburg, lll, has been appointed acting master mechanic at 


Creston, Iowa, replacing H. G. Kastlin, who has been given 
a 60-day furlough. 
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M. W. Witson, mechanical foreman of the Missouri Pa- 
cific at Vanderbilt, Tex., has been appointed night engine- 
house foreman, with headquarters at Kingsville, Tex. 


C. W. StockHorr, master mechanic of the Missouri Pacific at 
Palestine, Tex., has been appointed master mechanic, with head- 
quarters at San Antonio, Tex., succeeding E. R. Breaker, re- 
signed. 


Henry Ketso has been appointed road foreman of engines 
of the Southern, with jurisdiction over the lines from Birming- 
ham, Ala. to Columbus, Ohio, and the Northern Alabama 
Railway. 


W. L. LoncstreruH, assistant road foremaz of engines of the 
Eastern division of the Pennsylvania, has been appointed road 
foreman of engines of the Wheeling division, succeeding W. 
H. Smith. 


W. H. Smiru, road foreman of engines of the Wheeling 
division of the Pennsylvania, has been appointed road foreman 
of engines of the Panhandle division, succeeding W. H. Hol- 
brook, deceased. 


H. G. Huser, assistant engineer of motive power in the Cen- 
tral region of the Pennsylvania, at Pittsburgh, Pa., has been 
appointed master mechanic of the Monongahela division, with 
headquarters at Uniontown, Pa. 


Wirtr,m Arsert Carson, has been appointed general master 
mechanic of the Erie, with headquarters at Hornell, N. Y. Mr. 
Carlson was born on April 27, 1890, at Chicago. He com- 
pleted a special course 
at the Pennsylvania 
State College, and in 
June 1906, entered the 
employ of the New 
York, Chicago & St. 
Louis as a _ machinist 
helper at Stony Island, 
Ill. He served his ap- 
prenticeship from 1908 
until July 1912, when 
he was transferred to 
Ft. Wayne, Ind., as a 
machinist. He returned 
to Stoney Island in Feb- 
ruary 1913 as an en- 
ginehouse machinist, be- 
came assistant engine- 
house foreman in No- 
vember 1916, and gen- 
eral foreman in Febru- 
ary 1918. On April 
16, 1923, he was ap- 
pointed general fore- 
man at Fort Wayne, 
from which position he 
recently resigned to become general master mechanic of the 
Erie at Hornell. 





i 
a . 
Na 


W. A. Carison 


Shop and Enginehouse 


F. A. Curtin, has been appointed assistant foreman of the 
Inman enginehouse of the Southern at Atlanta, Ga. 


Joun E. McCormack, general foreman of the Southern, has 
been appointed erecting shop foreman, with headquarters a 
Macon, Ga. 


J. D. Benner has been appointed night enginehouse foreman 
of the Kansas City, Mexico & Orient, with headquarters at 
San Angelo, Tex. 


G. R. Metron has been appointed enginehouse foreman of 
the Kansas City, Mexico & Orient, with headquarters at Ham- 
lin, Tex., succeeding R. D. Elwell. 


c. L. Apams has been appointed general machine foreman of 
the Finley machine shop of the Southern at Birmingham, Ala., 
succeeding O. C. Martin, deceased. 
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W. F. Karterty, erecting shop foreman of the Missouri Pa- 
cific, has been promoted to night enginehouse foreman, with 
headquarters at San Antonio, Tex. 


Anprew L. Stewart enginehouse foreman of the Southern 
at Meridian, Miss., has been appointed erecting shop fore- 
man, with headquarters at Macon, Ga. 


R. D. ELWeELi, enginchouse foreman of the Kansas City, 
Mexico & Orient, at Hamlin, Tex., has been transferred to San 
Angelo, Tex., as day enginehouse foreman. 


SamuEL H. DuBossg, has been appointed erecting shop fore- 
man of the Southern with headquarters at Birmingham, Ala. 
Mr. DuBose was formerly crecting shop foreman at Macon, 


Ga. 


D. D. HEnpriIx, assistant enginehouse foreman of the South- 
ern at New Orleans, La. has been appointed erecting shop 
foreman, with headquarters at Atlanta, Ga., succeeding F. A 
Curtin. 


W. R. EMtey, night enginehouse foreman of the Missouri 
Pacific at Palestine, Tex., has been appointed general engine- 
house foreman, with headquarters at San Aantonio, Tex., suc- 
ceeding W. P. Breman, resigned. 


Car Department 


Perry W. Barrett, assistant car foreman of the Buffalo, 
Rochester & Pittsburgh at Buffalo, N. Y., has been promoted 
to the position of car foreman, succeeding Charles Hildebrand, 
deceased. 


Frep Macuotz, coach repairer of the Buffalo, Rochester & 
Pittsburgh at Buffalo, N. Y., has been promoted to the posi- 
tion of assistant car foreman, succeeding P. W. Barrett 
who was promoted. 


Purchases and Stores 


Wittt1am W. Morris, has been appointed assistant general 
purchasing agent of the Pennsylvania, with headquarters at 
Philadelphia, Pa. 


W. N. Kuuvn, coal agent of the Pennsylvania, at Philadelphia, 
Pa., has been promoted to assistant fuel purchasing agent with 
headquarters in the same city. 


H. L. CunNINGHAM has been promoted to purchasing ‘agent 
of the Midland Valley and the Kansas, Oklahoma & Gulf, with 
headquarters at Muskogee, Okla. 


Epwin Meyer, assistant general storekeeper of the Louis- 
ville & Nashville at Louisville, Ky., has been appointed general 
storekeeper, succeeding G. W. Conway. 


E. M. Atkins, chief clerk of the Louisville & Nashville, has 
been appointed assistant general storekeeper, with headquarters 
at Louisville, Ky., succeeding E. Meyer. 


GeorcE W. Conway, general storekeeper of the Louisville & , 
Nashville, with headquarters at Louisville, Ky., has retired 
after 46 years of service with that road. 


MonTGOMERY SMITH, assistant to the general purchasing agent 
of the Pennsylvania, has been appointed assistant general pur- 
chasing agent, with his headquarters located at Philadel-_ 
phia, Pa. val 


J. Hernert JAMES, secretary and chief clerk to the vice-pres- 
ident of the Pittsburgh & Lake Erie at Pittsburgh, Pa., has : 
been appointed purchasing agent, with headquarters at the | 
same point. 


Georce H. Scuvuttz, coal agent on the Pennsylvania at 
Pittsburgh, Pa., has been promoted to assistant purchasing 
agent, with headquarters at the same point, succeeding W. G. 
Phelps, who has retired under the pension rules of the com- 


pany. 














Obituary 


ALEXANDER KEARNEY, superintendent of motive power of the 
Norfolk & Western at Roanoke, Va., died at the Roanoke 
Hospital on May 20, as the result of injuries received 
when he fell from 
his horse. Mr. Kearney 
was born on Octobe: 
24, 1869, at Washing- 
ton, D. C., and was 
educated at Georgetown 
University. He entered 
railway service in 1888 
as a special apprentice 
on the Pennsylvania at 
the Altoona shops, 
serving consecutively to 
September 1, 1902, 
as assistant road fore- 
man of engines of the 
Philadelphia division; 
engineer of motive 
power of the Philadel- 
phia, Wilmington and 
Baltimore division; as- 
sistant engineer motive 
power of the United 
Railroads of New fSer- 
sey division at Jersey 
City, N. J.; assistant engineer of motive power to the general 
superintendent of motive power at Altoona, Pa.; Master 
Mechanic at West Philadelphia, and superintendent of motive 
power of the Philadelphia, Wilmington & Baltimore division. 
From September 1, 1902, to February 1, 1903, he was superin- 
tendent of motive power of the Baltimore & Ohio, lines west 
of the Ohio river, and from the latter date until April 1, 1905, 
he served in the same capacity on the Connellsville, Pitts- 
burgh and New Castle division and on the Pittsburgh system 
of the same road from January 1904, to April 1905. From 
April 1, 1905, to November 1, 1918, he was assistant superin- 
tendent of motive power of the Norfolk & Western at Roanoke. 
On the latter date he was appointed superintendent of motive 
power. Mr. Kearney had long taken an active part in the affairs 
of the Mechanical Division of the American Railway Associa- 
tion and of its predecessor associations-—-the Master Car 
Ruilders’ Association, and the American Railway Master Me- 
chanics’ Association. He joined the former in 1894 and the 


tie 





“ pint 


Alexander Kearney 


latter in 1904, since 1903 he had been continuously engaged 
in committee work. He served as chairman of the Loading 
Rules Committee of the former from 1904 until 1917 and was 
chairman of the Mechanical Stoker Committee of the latter 
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from 1914 until the organization of the present Mechanical Di 
vision of the American Railway Association. Since that time 
he had been a member of the General Committee. In 1921 he 
also became a member of the Standing Committees on Electric 
Rolling Stock and Locomotive Design and construction. 


Tuomas J. Cutter, who retired on March 15 as mechanical 
superintendent of the Eastern Lines of the Northern Pacific, 
with headquarters at St. Paul, Minn., died on April 25. At the 
time of his retirement 
Mr. Cutler had com- 
pleted nearly 30 years 
of service inthe me- 
chanical department of 
that railroad. He was 
born on April 13, 1866, 
at Lewistown, Pa., and 
entered railway service 
on October 12, 1895, as 
a machinist on the Min- 
nesota & International. 
Previous to his entry in- 
to railroad service he 
had been employed by 
the Standard Steel 
Works Company and 
the Logan Iron & Steel 
Co., at Burnham, Pa. 
He entered the service 
of the Northern Pacific 
in September 1898, as a 
machinist at Livingston, 
Mont., where he remained until December, 1902, when he was 
advanced to general foreman at Mandan, N. D. In June of the 
following year he was promoted to master mechanic and for 
the next 15 years served in that capacity at Glendive, Mont., 
at Missoula and at Spokane, Wash. He was promoted to gen- 
eral master mechanic, with headquarters at St. Paul, in No- 
vember, 1918, being transferred to Livingston in April, 1919. 

Mr. Cutler was promoted to mechanical superintendent of 
the Eastern Lines of the Northern Pacific with head- 
quarters at St. Paul, in June, 1923. 





Thomas J. Cutler 


Daviv W. Ports, assistant general locomotive and boiler in- 
spector of the Illinois Central, passed away on May 9, at the 
[. C, Hospital, Paducah, Ky., following an operation for ap- 
pendicitis. 


RatpH E. HAMMOND, assistant master mechanic of the Far- 
go Division of the Northern Pacific, with headquarters at Sta- 
ples, Minn., died at the Northern Pacific hospital at St. Paul, 
Minn., on April 14. 















View of the Delaware & Hudson car repair shop at Colonie, N. Y. 











